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Abstract

As part of a continuing search for potential antidiarrhea agent in
benzyl anthranilic acid analogs, a series of compounds [-VI were
designed synthesized.

Antidiarrheal activity of synthesized compounds were evaluated.
Compounds Ethyl 2-(4-acetoxy-3-methoxy benzylamine) benzoate

(47) -~ Ethyl 2-(4-hydroy-3-methoxy benzylamine) benzoate (48) -
2-(4-hydroxy-3-methoxy benzylamine) benzoic acid (49) showed

significant inhibitory effect on the binding of (Heat-labile enterotoixn B

subunit ; LTB ) to Gy; by Gyi-ELISA (Enzyme-liked Immunosorbent

Assay). Among them, compound 47 exhibited significant antidiarrheal
effect on the LT-induced fluid accumulation in ileal loop.
Therfefore, compound 47 was identified as a new protential

antidiarrnea agent.
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4o Figure 1 #7571 » % 1 L w4 5 A 5 & H 5 Gwi (Gul
ganglioside) ° Z_E § 9~ Fy(Mbrio cholera) 4 i e E gt & % (cholera
toxin ; CT )fe3ps fden+ 7 1% GL Ak A R A A N S EL AR sEN
14 7% 3 2% (Heat-labile enterotoixn ; LT )en% 28 %X 48 » & ']‘;‘f H A W)iE

N2

F R Ao 7 g & R A

N-acetyl Plasma membrane
galactosamine phospholipid
0 e
(T
OH JJ\ Galactose \_/
N o

OH HO
Galactose

[ W W N
L

OH
HO / =
(8] 0 0
OH oH Dké/ o
0 3

Ceramide

OH O . - '.’::)"\___/‘x B o WO o

(] Glucose

HO Orerarer

l:-_.)-\ P -
on P
MN-acetyl

OH
Dd\ neuraminic acid

Figure 1. Gy ganglioside .5 f#

N



4o Fig2 #t7% » CT 82 LT w2 # il Lot o A 5 kA
‘o F1- ABs # % % (bacterial ABs toxin) Ty F §L 3 % 2% (cholera
toxin family) - ‘w i+ ABs & % *% LhwALdlEt vd - BELA
(subunit A)¥2 7 B =x E =~ B (subunit B)#7 % = eh> ~ > F %

(hetero-hexameric holotoxin) =3 F-v 2 8o

Bacterial ABg toxins
_________________________________ e
Pertussis toxin ! Cholera toxin family ! Shiga toxin family
| |
150 ! 710k 56l B0% ! 99% -805h
o | - i 'ﬂ- | T P
N N N B G R T .
| |
| |
: 660 11 80% | 100% ~60%
el + -+ -+ = + +
| |
PT | LT-la LTl LT+l CT | SHT SLT- SLT-I
| |
| 1
Current Opinion in Structural Biology

g A f S wceplor
It ¥ blnt_lhflg site 2

o

O

)"+, pore contact
b

B-pentamer

Figure 2. & #M% 3 % ahl 2




4r Figure 3 #7177 » LT &2 CT ehj-v & %’f#? 809¢ cr4p AR B >

P LG A F 2 RIRs AR S T P A SR ADE s ] A

—

T3

rLiE o~ kR 5 F(cytosol) o im e TR T P 3 e

. a2

tFpd T B s E A48( B subunit) kPR ] 5 L

G
i

AR A% £ 5 Gy BE B AW LHF Y RS T
(glycoprotein) ¥ 17 FER A (pentasaccharide)s? z_ & & '™ (2 #k
Y m v %%‘d Pe A T 3 24 o FlE4 A =X H < 8 (subunit A)E ~ fm
% J o 18 A = H o H(subunit A) EEMEAf (disulfide bridge) 5w v p

Zenier > BA A Al 2 A2 A0 B A @m Al 4 % ohd v e
s ' ¥ 1§ {7 (retrograte route) » P F 4 (endoplasmatic reticulum)'*»

2 % 3] e F(cytosol)

Subunit A
Chols indi resented
I:::_ ra B Le Binding [
ol v s R —_—
520!

plasma rr.r.-.r::rzne % % % %
] s o

G proteing

Latent e
adenylaie cyclase

Enftry of subunit A

Dissociation
of Ay and A
by reduction #ah yd olyxes
My
_-. ’ K :;g;c ﬁ-a )
A-| -<

Micoti []

ADP-ribosylation of
& protein o inactivates
GTPase, thus activating
adenylate cyclase

e
ADP-Sibose. STF —, _» GOP
¢ B,

AT T cAMP
Active adenylats cyclase

Figure 3. LT £2 GM1 2 & > & » % fme p cnie® 5 o



4- Figure 4A #7771 > Al & 5 = /E}’iﬁi’if}lﬁ-ﬁ il i
(ADP-ribosyltransferase) 7/ 1+ ¢ 115 ADP-+% #%(ADP-ribose)> i¢ H #&
# 35 F I H R pF (adenylate cyclase; AC) i# (L i= FRfL & ¥4
% 4 (guanosine triphosphate ; GTP)% & v Gs ¢ - # AC-Gs ¥ &
AC-Gs-ADPR » A 382 GTP % & 3= & i ® & g 4 & F
AC-Gs-(-ADPR)-GTP - iz fi4f 6+ 7 € < Gi iv* @ 2 4 jEF1L» io i@
{® adenylate cyclase ¥ § [ apkim it » B mre p ;_@’iﬁ;ﬁ@q“ (ATP)
3 EFHER 5 TRGHI R (CAMP) < CAMP Gk B & 1= 3 2 45 4 s 8
R A Yrenis i v #2% A (protein Kinase A) » Fr| %5 kB Sk P2 ¥t
Ghoenn F sz XS ortE R e A5 CI~Na' ~ K~ HCO; ~ H,O
% 2 Erong B B8 MmN Z ek iRk g

4o Figure 4B #71 » e A R 1 F end 32k wT » AC-Gs-GTP - -
A5 W ATP # % & c-AMP "g s ¢ L Gi ~ f# 5 Ac-Gs 2 GDP -

PiEARE A STE R 0 @ c-AMP D ¥ 2 4 W o

ATP cAMP + PPi ATP cAMP + PPi
AC-Gs-GTP AC-Gs-GTP

ADFR Gi active
(cannot be i

{continually active)

GTP J “
xin A1
AC-Gs AC-Gs
; ; o GTP AC Gs
NAD* Nicotinamide
Figure 4A Figure 4B

Figure 4. *Ligeniv s 4] "

5



) - B dT A AR PIEE PR E R R A 0 WK
AETRTAETIIAT Aend BE ROU N LS T RARME TR
?@ﬁi%%:%%@%m@ﬁéiﬁﬁﬁﬁ%%kmaww
(adsorbants) @ H f 3§ i £ @ )= REAE RS HoFagd 50 5
d P R R b 22 Fe s 78 5 (opioids) AL A 2 FUPEE B X
¥Z$5 {4 % $ (antimotility agents) ik JG ] o 3 fm f?}}é‘_)?ﬂ Bl ¥ AR
Bt kg 2 A R EiRot RED R 2 4 4T R
FLEM Fhendl I o T X A 2R TR B o iFd L E K
quinolones #f L)% (4 ciprofloxacin)itiE ik ¥ & & 7 BT A eh
M 8 R E g EF %2 38 8 Y B RERRL &
BB Ko X J oW A G BT E ARG 4150 Gy ganglioside
receptor 22 LT %2 CT iz i@ &4 » F]pt B % GMI receptor antagonists
14 R T R i T R LI L% 2 AT R E

SHE TS LY sy SR TES EAES B
(LTB)¥* Gy ganglioside receptor & & (kI » i£ = — £ Gy -ELISA
2 i G E 2 0 RGPIRA T & 44 LTB & Gy ganglioside receptor
e e A s AR R PR R T A E i o CT 2 LT 4

B R iR 53 B iE 80%<ip 02 B > F]pt ft LTB IR H L i)

RS B £ g $E CT “id % e A7 B 4 e R ehfT AiE . -



>
~

ER S 3 TR [ YRR S Py

it Bt & w fe(anthranilic acid)shiim 2 dr ch& 4 > 7 P A4E
bl e 2L 50 B A% 47 i3 2 4508 A (NSAIDs) £ mefenamic acid (A) % 41 F Al
furosemide (B) » @ St 3t k1§ i (salicylic acid)ehji7 2 = ch&E $ o

)4 acetylsalicylic acid (C) ~ methyl salicylate (D) o

COOH COOZ
H
= O B
HzNOZS = O
@NHZ HC  CH, o =
Anthranilic acid A B
Oy O
COBH COOH C” "OCHs3
O\fo OH
Qi OCHs
Salicylic acid C D

¥ ¢t > 4o Figure 5 #7757 > f anthranilic acid % salicylic acid 47
24 4 ¢ £ 5 benzylamino benzoic acid £ benzyloxy benzoic acid % 7§
iﬂ” "B 7 IR E M bldeidE F Onosma hispida 4 4t ) s &
onosmin A (E) % onosmin B (F) 2 lipoxygenase Inhibitors'” o
O-Benzyl-6-chlorosalicylic acid (G) 2. "% = # /& |+ (hypoglycemic
activity) &> N-benzyl-6- chloroanthranilic acid (H)* - m-Carboxyphenyl
ated anthranilic acids (I)fr o-trifluoromethylnphenylated anthranilic acid

(D= R ’ﬁ& % & v -9 (transthyretin; TTR)edr 4] % 14 i carboxy

7



benzylated anthranilic acid (K, L, M)*' - 2-[(4-(2-Na phthyloxy) benzyl
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By REWMDESIZZFATMR

75 % quercetin & £ cyclohexylidene

> % (- ) 4 Scheme 2 #7757
B~ % 2. quercetin £ 2,3,4-tri-O-benzoyl- a - L-arabino pyranosyl

bromide £ BuyN Br 4t » K,CO;-kia#% %2 CHClL ¥ »*42°C~ F & >

B 3 4p & 2 glycoside ©

OBz
o  BusN'Br,CHCly/ag. K,CO5 BNO
42°C
BzO Br
R=H (quercetin)
R=cyclohexylidene
Scheme 2

% ;% (2 )t 4 Scheme 3 #7577 ** > #-isoflavone 2 anhydrous
potassium carbonate # dodecyltrimethylammonium bromide (DTM
AB):% ** DMF/acetone (3:2 v/v)® % {é £ v » a-acetylbromo
glucose » &4 60 C» /& 5 -] BF o £ 12 zinc acetate 2 methanol 4c
?éf%*l‘)ﬁﬁi%7'l‘ﬂ?’—i"$ﬁ%i iAo B EFARF R i o

OAC o ‘
o
Aco/m + O \ K,CO3 / DTMAB
ACO HO o
OAc Br

DMF / acetone (3: 2 v/v), 60°C

OH
OAc HO
Aco Zn(OAc)2
AcO
o MeOH, refluxin O
[ONgZ
Scheme 3
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% ;%(Z2): 4 Scheme 4 #77+ **» #- 2 4-bis-dibenzyloxy-6-hydroxyl
acetophenone ¥ benzyl protected glucopyranosyl fluoride # BF;-Et,O %
activator >t M8 T F Jg 4 = 4,6-bis-benzyloxy-3-C-(2,3,4,6,-tetra-O-
benzyl-gluco-pyranosyl)-2-hydroxyacetophenone » ¢t it & 4 27 3 4-bis-
benzyloxy-benzaldehyde % 50% NaOH # 1,4-dioxane * & J& 4 =
chalcone » #-p* chalcone ¥2 iodine ** DMSO ¥ “4c#riw ik g3 H
benzyl %3 L 7 3k it 2'-hydroxychalcone = % flavone’ £ & * Pd/C %

F# B R 3 RE A F 5| glucosylflavone -

OBn BnO
B2 4?1\3[]55%)1{ o %0 CoM
2Ll n e
COMe 478 C— rit.

OBn OBn

OHC OBn

50% NaOH inl 4-dioxane

OBn
BnO

OBn
cat. I, Pd/C, H,
DMSO, reflux gpo EtOAc, EtOH
Scheme 4
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S % (2 )¢ 4 Scheme 5 #77+ ' B~ 4-acetoxy-5-hydroxy-7-
methoxyflavan ~ acetofluoro- ¢ -D-glucose £ 2,6-di-tert-butyl-4-methyl
pyridine (DTBMP) % boron trifluoride diethyl ether complex (BF;-Et,0)
BEET R4 2 4-acetoxy-5-0-(2,3,4,6-tetra-O-acetyl-p-D-gluco

pyranosyl )-7-methoxy-flavan °

BF, ET,0, DTBMP
CH,Cl,, 1t

Scheme 5

% 74 (7): 4 Scheme 6 “T7¢ ' #-p k4 (60.8 mmole)4e »
2,3,4,6,-tetra-O- benzoyl-D-glucopyraose(12,2 mmole) , CIl3CCN(73.45
mmole), in CH2CL2 (100 ml)5E £ % » 2B T3 6 X » g% k

o e E LA T A S -

OBz OBz

Q - o)
BzO : , Bzo/m
BzO NH
OBz BzO OBz OJJ\

OH CClg

i : CI3CCN, K,COs, CH,CI, 20°C, 6 days, 86 %.

Scheme 6
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%% ( ) 4 Scheme 7 *t77 ' #-q -acetylbromoglactose &7
4-iodophenol A3t & 7 > der 1.25M & § 1“4 KA %A - 4piR &
% > 4v » benzyltriethylammonium chlroride (BTEAC) % = 4p g #5 i
&> 260C™F >3 | > {73 1-O-(4-Todophenyl)-2,3,4,5-tetra-

O-acetyl- 5 -D-galactopyranoside (70%)

OAc OAc OAc PAc
o) CHClz / NaOH (1.25 M) o)
+ HO | o@|
BTEAC, 60°C, 3 hr
AcO OAC AcO OAc
Br
Scheme 7

% 7% (=) 4v Scheme 8 #7571 > #- glycosyl bromide (500 mg, 1.2
mmole)% benzyl alcohol (0.1 ml, 1.2 mmole)*c » F7@# # & ch= &
'=(8 ml) o & J&i% £ 4 » indium chloride (InCl; ; 110 mg, 0.5 mmole)
fs > 2 F R T IE IE R B3] benzyl 2,3,4,6-tetra-O-acetyl- 5

-D-glucopyranoside °

OAc OAc
o CH3O0H in CH,Cl,. InCls Q
AcO + /_© AcO o
AcO
HO OAc

r.t. stirrin
AcO ACO 9
Br

Scheme &
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- R IE AR AT o

-~ RAT T2 LRF RL P A5 $Lk (anti-gen) >
PR A F AL Rk SLATFRERR IR 0 SRR A IR
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5 % #L/m (multivalent antigens) o 4p 3t FL @ 3 24 4B 2 3 F-
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%% 12 2 & & % ' 4 $7(Enzyme-linked Immunosorbent Assay ;
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O OFRL RIS AT g e BRI E B FUR & day
b+ b B - ¥ z_p% 2% (horseradish peroxidase, HRP g alkaline
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RIXFEFESF o S R RSREAF IR FRS
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FAP A EE PG pd - wEE RE S AR LR
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Ryp* 9 % 3 HLT :}ﬂ A 4{#'—95’ e % (structure-
activity relationship ; SAR)# 3 ¢ 4 IR 2-(4-methoxybenzyloxy) benzoic
acid (P) ~ 2-(4-methoxy benzyl- amine) benzoic acid (Q)% 2-methoxy-3-
hydroxy phenylpropan-2-one(R) % = f& it & 4= & 3 P & ehi™ -‘}ﬂ P

Boz ¥y ARz & Be 25 0H & OCH; L¢ & 7 i

3t 3% 3+ 41 2-[(4-hydroxy benzylamino)] benzoic acid (49)% H ji=

/‘) H3
|

|® O CHjg

HiCo ’

3 o H

HaCo
30
Q R
0,
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OCH; OCH; OCH;
44
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?\ VAR VIt = 3 SR

SRR £ P A £ X F S0 A S R
(molecular modeling & {7 ¥+ #4" 7 (docking study) ' & 47 it & 4= &2 &
#4553 2 LTB 4252, » 02 H 2h 4 (8 (score) k42 H & M angp
¥ 0 2% 4o Figure 8 #7177 » i & 47 44 2_ score i » 4o#7IpHp > 3t
ABEBEWPZ QoP~Q R 4445467 A F g chiFa, 4 4
4v Figure 8 ~ Figure 9 ~ Figure 10 ~ Figure 11 ~ Figure 12 ~ Figure 13 °

ps e s L2 PYQ R = F5HY AR5 4
OCH; s7O R+ &2 LYSI91 22 a4 -P-~Q = iﬂ";%ﬂ}#v‘ COOH =10
+2 ARG13 24 44 “ £ REH? OH5H0 7+ & LYSII

A4 a4t m OHevH R+ 2 GLUSL 24 34 i &4 4445~

—

46 = % 4f¢ ATRY § A OCH; 10 R+ & LYSOl & 4 & 4=t ¢
F 4546 = % 47 COOGHs® 10 R+ % ARG 13 &+ & 42 ;
Gt &4 467 COOH 22 TRY 12 A4 T4k - 1 £ 4 44 BH7 A%k
#10COCH; # ¢h0 R+ 22 LYSOl & 4 & 4% OCOCH; ¥ 00 R+

2 ASNOO 24 g goi- 54~ 45-46 - # i ” ATRSH 54 OH

0 R+ LYS91 A4 24 m OH e H R+ 2 GLUSL 2 4 7 4%
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Figure 10. R 2 LTB & {7 & & firficndt S 535 » 2 score 45.039

Figure 11. 44 &2 LTB & {7 4 + i« 235> 2 score 52.987
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Figure 12. 45 ¥2 LTB & {7 & + firgt et s 535> 2 score 52.131

T g R 12

Figure 13. 46 ¥2 LTB i& {7 » 3 ficf e % 535 - Score : 49.662
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& 1+ if Figure (8-13)% % #771 » d T i0iB {74 + iRt B 5
A5 114 Ik hydrogen binding interaction =% +# & = & 2 (1)P ~ Q »
R¥2 LTas% " chlys9l 2 Arg 13%%=ApG A4 & 4en 3 1%

o REFE-#58 Arg 13 5 23 i%% > H 0 fied 142 (2)44 45 ~

iy
(=)}
T
%
Jit
=)
e
e
=
=i
%

FE4EPLI Y et F N E(D)E
B o 444546 F 2 LysOl 2 Arg 13 A 2 Z 42 3 (8% - 44
A T2 Asn90F AL E4EHLIIET 2 458 46 58 GluSl § A2
4R T T o

“E£4 444546 374 LTB 2 (5% FHF £ P-Q R
LG TLAdaip] o pF > 44 18% 28 LT 1 Lys 91 22 Asn 90 3 &~ jie
PR BE R a HEE KL P-Q R~ 44-45-46

AR E CRAREY et N A B
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AR RO EES

>
(%
41
7
E)
v
¥
1>
%
3.
:‘ﬁ
T
|4
ok
\\\?{.r
<le

v ¢ ik 2 S iE 8 i 2 B T (structure-activity relationship ; SAR) -
& = N-substituted benzyl anthranilic acid #4p & 072 = I~II~TI~TV ~

V ~ VI (Fig.9) ™ % FL g #h 325 (in vitro) » % 2 7 11 6E I 7

X

"

HE P ArHIGMI SLT & CT thig & 0 FF e e s emt & #ig > 4

EIT R S g e EE R GE -

X X
OCH, Ry
NH O NH
O_C_CHg R2
o
(1)X=-CH; -~ -Cl (11) X=H, F, Cl, CHs, -C,Hs, -COOC,H5
R1: -H, -N02 g R2:H

O\\C/O_CHS COOH
oy S
O
OH 28 75 :
| X RN O-C—-CHjy
=
H,CO
(III') R=H; R=3,4,5,6,-OCHj; (IV) R=H; R=4,5,6,-OCHj;
OAc Os_OH
o C
A O/mo COOH :< - OCHs
AcO OAGC | \_R L©70R2
=

(VI) Ri=-H, -OC,Hs, -OH
(V) R=H; R=4,5,6,-OCHj; R,=-H, -COCHjs;, -OH, a-D-acetyl-Glucose

Figure. 14 N-B~A >3 5 litd ¥
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2?2 #HhFEk

#-412-[(4-hydroxy benzylamino)] benzoic acid (49) 2 A% &4
% 4= ez 2 (-OH) » %g@ v 842 %= O-glycosides » # ¥ 7
I %’ﬁ d %5 3 FFEAT A i i0fs (drbroad-specific hglucosidase ; BS 8G)
Bk iR F ~(aglycone) o £ 1% o] @ BUE 7 & F T AR
(patent mouse gut assay) ° %% d 4 F % & = & F 2-[(3-methoxy
benzylamino-4- a-acetyl-Glucose)] benzoic acid © PR % % 31| iE % v pF AL

RS R Al e 3460 UHp R Y £ PSQ YR Fehr PRBE -

Oral ¥
FG =*FG =/ == F Fg+Fs TFoct
BSAG FLH A Hm
S 1~ |
@@ ( Y )Y
UGT
FG N Y
BSpG+ ! SULT
F
. l A AL @A
L J L 4
F F o Fg+Fs

Figure 15. flavonoid glucosides(FG) &% ¥ ik 3812 #& & s, @30
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-t 4L e 242/
'37._.-3- p’g‘lf," PT}FQ‘J
KEE G &% it L4 4445460 & 2 i %40 Scheme 9

R R IR R S R S Aty )

iR 2 4R -

COOCH,CH,
0 NH
HO Acetyl chloride T3€~C~0 g > o (i)
OH r.t. 12hrs H;CO
H;CO - E H;CO
1 3(47%) ch\n/o
o]
44 (46%)
0AG (i) (i)
Ho
ACO OCHg
AcO o)
i OAc COOH COOCH,CHj
NH NH
NH (v) (iv)
i :COOH H5CO H,CO
OH OH
52 (70 %) 46 (92%) 45 (90 %)

Scheme 9 it & 4 (VI) ehs & BT

1. ethyl anthranilate., K,CO3; and KI in DMF, rt, 2hrs
ii.  NaOH (2g in 5ml) and ethanol 20 ml; ;add 5% HCI to pH 6-7;
iii.  NaOH (4g in 50 ml) in ethanol 20 ml; refluxing, 30mins; add 5%
HCl to pH 6-7
1v. NaOH (4g in 50 ml) in methanol 20 ml, refluxing, 6hrs; ; add 5%
HCl to pH 6-7
V. Acetobromo-o -D- glucose., K,COj; and KI in DMF, r.t.
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>
~

- g e

%+ 4-Acetoxy-3-methoxy benzyl chloride (3) & = **» 4= Scheme 10+

1l
HO + H,C-C-Cl H,C—C-O
OH r.t. 12hrs Cl
HsCO H3CO

Scheme 10
F-P~#h ¢ # * 4-Hydroxy-3-methoxy benzyl alcohol 100g (0.648

Mole)(1) » 125 £ % % i1 84c » jpdkehg ¢ & fa(2) 500 ml (6.48
Mole) ] & #5(1000ml) } > 55 4 4L 60 A 48 0 F i d #ad g

y o
#®mEHI 2 S

1:>&

o A4 F T E F A e RERY B 510C 0 3
B 101200 P B F e FRRSS 2 B R E o
BiRiad B8 o F R4 x» - % 742 100ml 27 2k BiY > IRIE S A
Se kit o Bllte » A fr PR EE R KRR Y o F B AR 4 &
TR LR B F RS AR @A

I EREL S NE £ BT Sl T RE N

BB F U RE o FERES @A R R #FE o AL o
ezl B8 v d 4R 0 Bk F’\i},@%f’ » §29% 18 101.7

o & 5 473 % B 4445 Cofldp v pRIEF 0 ehA 59 B 40-57

02 FF o = }E& ¥ » & % benzyl aldehyde ## =t benzyl alcohol #7 j= -
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Scheme 11 4& @] 4-Hydroxy-3-methoxy benzyl alcohol i& {7 % i* % ¢ fg
L hE s
HO H HO +
OH - OH,
H3CO H5CO
(5 o0 e
I -
HsC~C—Cl HO Sh,— HyC~C-0
H r.t. 12hrs Cl
H3CO H,CO
-H,0 -
-Ht I
H H,CO—-C-0
Cl
HaCO

Scheme 11 J2B] 1" &4 187 % * % ¢ fait F e

P2 eniRBE_ %3t acetyl chloride i & 3t % f A 0 F T AR AR 0
PpEE e ppic 2 & 8 e - a0 SRR YT BRI & 8
LRy prlipilafamialanss @ f bl s aT
oM enzg A& 4L A (B] 4 benzyl chloride or benzoyl chloride) it {7
BB E i Foa g S fRhhgd P ane 8 A F T R S g

- R BAFenfR A ,T}u{:t&-ﬂ s rE AL NiRE BREFR AR
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P Peiis > LRz kR RRE IR -
E 3R PR B R 0 R DR
PLiC b LS P AR RS 5 5B 4445 o
¥ #(EIMS ; 70ev ; m/2) (§) 3-1).
A EES N (m/ 2214 M) B & A F 58 CH ClO; e+ £ o
b. 2 HFER(M)/ (M+2)=3:18 mle( M+2)e9§ 52 5% & 5
LA R(B R3S HF I s o
c. A% (m/z43.2 M ; CH;C=0"; 100%) °
d. 3% (m/z172.1 > M) 2 & 5 5 Acetoxy group 2 %74 o
e. % (m/z174.1 » M2 % 5 5 Acetoxy group e =% 4 » #7
MBERGREL1T261/3FR o
¥ b k3 (UV) L max(CH;OH)nm(log € ) » # # 4 éw3 4t & 332(3.97)
foth R (IR) (W 3-2) > RITIER 5 &, %1 47(KBr) 1 : 100
F 12 58F % gren 1745em T SUF RN fig 4 5 AL S g
"H-NMR(DMSO- d;, 200MHz) 6 ( ppm ) B 3 (&) 3-3) :
d A B A 11 BT S 62249 GH, 9iF BT §
B g §3.777 GH, 9)fF B>t e Fiedh b 7 e gl §4.740 (2H, )
AL L7 Aoy 67.03 GH, mF B> % 4%+ 03

3 Ry .
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BC-NMR(DMSO- ds, 200MHz) § ( ppm ) (& 3-4) :

I~ ERETF 0L g d A3 N Fa) 10 B japlxadi
B BB Y N A - BB BHKL T OR 2 XR HLEL
BB =BT 04080FF 24 2R E Fefigfha? 540
B Mg EE 2 20-30, 2 Rl E ;¢ fEAR AR IR A
165-175 2. fF > 22 Bl AR 1 o 1At 3 R & E -

& bk Ecdy A 47 0 &1 H] % 4-Acetoxy-3- methoxy benzyl

chloride (3) % 3¢ 2. %4 ©

WMD20060504 30-Aug-2006
PLATFORMII 02:45;_18
WMD7 1 {(0.034) Scan El+
2955
von_ 3.2 |
| 137.2 |
| |
! 1721
| %
|
174.1
65.2
f
512 7.2
|
ol e 2 g 1383
50.2 6.2

‘ _ﬁ \ I/ﬁ. 12 | esa s 122.| 214.0
| : || | raun Wlml] 135.2 |[139.2 175 | 2100

ol il ||. dll i, , NI se 196.1 N e

w5 i) w100 10 1u_ F 0 T a0 0 a0 1o a0 afo | 20 230 240 20

i8] 3-1 MS ( EIMS ) spectrum of compound 3
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100—
%T ﬂ
75—
50—
: 1
5 O CHs;
i OCHs,
] L 5
0] AL £
] Cl 387 2 3¢
i R
-25—
L T T T T I T T T T I T T LI I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T T T T I T
3500 3000 2500 2000 1750 1500 1250 1000 750 500
2 1/cm
il 3-2 IR (KBr ) spectrum of compound 3
T\:\.\ - rl-.:./n T‘ ] ™ o
N
; .COCH3
-OCH3
il
be lic-H
nzs.a ic o CH,
aromatic H OCH;
1/
(]
" i Cl
l ll '| l C10H11ClO;
J | _.l.. . _zll-._ I S | _ " —
| I, I \
: l S 5
g bl - |l =
fon y ) & : '

B 3-3 "H-NMR (DMSO- ds, 200MHz) spectrum of compound 3
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| N\
i benzylic-C
O~ "CH4 OCH3 OCOCH3
OCHj
C=0
Cl
C10H11ClO5
LI S 1 W——

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 ppm

B 3-4 °C-NMR (DMSO- ds, 200MHz) spectrum of compound 3

CH/CH3 up & CHZ2 down
WMD20060504_C_DEPT135

o e W
owm @ =) -
n o & =3
& 1 : p=H Iy
o - .
o ] Ll ~
- - o o
- A i
T T T T T T T T T T T T T T T T T T T 1
130 180 170 160 150 140 130 1z0 110 100 90 80 70 60 50 40 30 zZ0 10 ppm

® 3-5 C-DEPT 135 (DMSO- d,, 200MHz) spectrum of compound 3
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f* ~ 2-substituted Phenylbenzamides 2. & = j* > 4r Scheme 12 #7771 °

X

Ry X (1) CH,Cl, R,
Q NH; NH
R, + (2) Triethylamine R,
Cl O
4-6 7-12 13-20
4 Ri=H,R=H 7:X=H 13 - X=H, Ri=H, R,=H
5 Ri=NO,, R=H 8 X=F 14 : X=F, Rj=NO,, R,=H
6: R1: H, R2: OCH3 9:X= CH3 15 X= CH3, R1: NOZ, R2:
10 : X= C2H5 16 : X= C2H5, R1: NOz, RZZH
11 : X= OCH3 17 : X= OCH3, R1: NOZ, R2:H
12 : X= COOC2H5 18 : X= COOCszH, R1: H, RZZH

19 : X= COOC2H5, R1: H, RZZ OCH3
20 1 X= COOC2H5, R1: NOZ, R2:H

Scheme 12
%R 0 #LP~% 8 2-substituted anilline (7-12) 0.01Mole /% %t 7 = &

¥ % s 4e » % §8 3-nitro benzoyl chloride(4-6) 0.005Mole > ™ & £ ¥+
10 248 > 6 ¢ /olktrd) » BFFE2 B FH1F x> R
% oo Au 2 B A8 = ¢ 9% Triethylamine ; C¢HisN 5 0.005Mole ;
101.90g/mole ) > # % 24-48 /| P> &= & " =R M4EHF 32 AP 45k %
Pl iR Pk 0 B ¢ AURIRE > PRS2  L 4
(13-20) -

PLRETY B p 20 & 22 jE > F i (anilline) ¥ fig % (benzoyl chloride)
AP F B2 R oA N304 4¢E A4 0 UK o

Bt L AR R 0 A 4 r = ¢ g%( Tricthylamine) s B 045
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S BRRF REFRE B UKEXEP AR 0 - it £

Mz o AVRIBREF B RHXEM R LA IWEKP A S o

BENFE PE B Y MR BB IREEE B AJE Y § AR 8

PlAc? FGE S 2HEBF B 5 AE110C)~ = & 7 =48 647C)

e g vk (i SREF B HBE66C) s B AR B A B A B

153°C) » B2 % A2 > )4 DMF o

P 3p I £ P HEsd & %0 L N-(2-methoxyphenyl)-3-nitrobenzamide (17)

ERR I S

L LR F B AR RS 3 e 137-138C ¢

UV : A max (CH;OH)nm(log € ) : & = 4z & 255(3.87) °

F3#(EIMS ; 70ev ; mV2)(#] 17-1) :

A EES g (m/z271.9 > M) & B HEA T N CuHpNy O, e 5 £ o

itk (IR) (R 17-2) - RlERR S & %1 42(KBr) |

1640 cm™'(s)i5g P 4 dRrk JE W BT B A (C=0) shmn e o

"H-NMR(DMSO-d;, 200MHz) 6 ( ppm ) ) 3 (F 17-3) :

HfprElga it P43 RBFFgend B8 8L
L B AL BT AR FEH 03791 CH, 95 4 &

methoxy group 2.3 5% 5 69.91 (1H,s) &% 5 -CONH 2. NH 31 5% ;

06.939-8.738 3 8 d - FH s FA®KL hi -
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BC-NMR(DMSO-ds, 200MHz) & B ( ppm ) (F] 17-4) :

Bor 4L as,d 2380 14 B s g € o g
FREMEG AA - B o 65610 57 F A2 B §5163.65 5 fisi=
2 A2 UL

& bk Ecdy 4 47 0 &1 H) 2 N-(2-methoxyphenyl)-3-nitrobenz-

amide.(17) % FE 8 2 B4 -
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120070517 08-Jun-2007
PLATFORMII 06:15:44
WMD27 56 (0.505) Scan El+
| 1004 150.0 I.20:6|
75.7
104.0
|
2719 O/CHS
H
% N O
64.9
92.0 | 108.0
21 NO
2

[ ] o Ci4H 2N 04

I liz3s Via Mol. Wt.: 272.26

Il 1| 240.9

L ( 151.1

166.6 254.8 273.9
04l Jl -ﬂahL L. | -mt-la/l‘”-g._ L 34?'3 421.8

S0 75 100 125 150 195 200 235 250 278 300525’3_403?5 Ta00 Tads a0 475 500 535 530 575 600 625 630

] 17-1 MS spectrum of compound 17

(=) (2] |
N © 9o
[} n N
™ N ©
© 0 W0
— - <

—

1348.24—

o
|

NO,

4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
2 l/cm

i8] 17-2 IR spectrum of compound 17
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1H}20070517-1-1 DMSO wmd041

A I b

T T T T T T T T T T T T T T T T T T T T T T T T
115 110 105 100 95 980 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05

§ K e o "

® 17-3 '"H-NMR (DMSO- ds, 200MHz) spectrum of compound 17

13C{1H}20070517-4-1 DMSO wmd041l

163.65

3 L X
@ 8 7
wow e

72 1535

F{
NO,

I

T T T T T T T T T T T T T T T T T
180 180 170 160 150 140 130 120 10 100 20 a0 T0 60 50 40 30

T T T
20 10 ppm

©) 17-4 'C-NMR (DMSO- d,, 200MHz) spectrum of compound 17
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% -~ Methyl substituted baenzoate }* #f i* & 4= 2. & = = ;% 4v Scheme

13 #7575 o
Os Os
C-R; ~C-R,
Re OH CH3OH, H,S0, Re OH
Rs R3 refluxing R R,
R4 R4
21-24 25-28

Scheme 13
21: R1: OH, R3: OCH3, R4: H3, R5:H, R(,:H
22 R1: OH, R3:H, R4: OCH3, R5:H, R6:H
23 : R1: OH, R3:H, R4:H, R5: OCH3, R6:H
24 : R;=OH, R3=H, R4=H, Rs=H, Rg= OCHj3;
25 : R;=OH, R3;= OCHjs, R4= H 3, Rs=H, Re=H
26 : R1: OCH3, R3:H, R4: OCH3, RSZH, R6:H

27 : R1: OCH3, R3:H, R4:H, R5: OCH3, R6:H
28 : R1: OCH}, R3:H, R4:H, R5:H, R(,: OCH3

B~ Rkt 21-24 % 0.01mole (CsHgO4, 168.15g/mole) & *+ 7 7 A%
30ml(1 mole)#If] & g » 4 » B FEFLEE 3 2 (0.3mole) > & 7 3
o0 So g GR(16-72 ) BF) Ak K > FE SR R o RF BR
fvor BEFL & A RIB R Y orrph o R IREE o TP Uz P Rean
BEPE & 40 (5%) Kid iR B petip Bl 2 AL R kAT F o B
TR F T R e~ BOREREREE RRRSE R e FRAE B8
FH N E it &4 25280 A i |ehk BEE AL DEIL G =
ZLi(D)F R 2t BRELE PORIBREZRE B B It R

LI DA SRS TR T R L Sy R
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o ATiE (7 IR -

(2)2 3-methoxy % 4-methoxy salicylic acid & {Ffigi* & i o B> ¥

vLYFRET

v LRl Bl e 2k

/}é‘@/& ‘fﬁ ¥

e A 47 o (3) 3-methoxy ~ 4-methoxy ~ 5-methoxy salicylic acid A

o

*+ 9 f% 5 2 6-methoxy salicylic acid B %

TRl S B

BUG - kIR mR AL ENI AL
(BUlF v ARELE R AR BERY 2T PR L L F o
(S RILiEAE ) BRI O BRI

fié 181 enfig

B
T

7&3

Bl

= o+ £5 Y
CEAER T

f“ﬁ},@’—kr%‘}}l”ﬁ

LT A5 ik 2 T

-

CEIEECR o

AR F

Pl RETR T RS S AR AT 0 B e

7 2 fig it F s (Fischer esterification)o — 4% & * $ if & 17 fg

NCMBEEY SBAHEF RAR T R Y EE R REFF R
(TR 2 e PRI fig v F R (7 84 4e Scheme 14 > #7if ¢
s o g
0 +H HO o/ +CH;0H N C~GH
H* 9_H - CH;:@H = H'thHg
OCHa OCHa CHy
H.g OH
H:;:,-, . Tl
K%//_ +H0 CD c -H 4 \}—é'
OCH H,0 +H J~CHy
j\/)\ocHa 2 ’ : -OCH; OCH,
Scheme 14 AL 28 i& 7 fig it & J& 94 & B

37



pLoE L 2 H 3¢ 4 %0 1 Methyl 6-methoxy salicylate (28) & * % 3

PV ES LA SRS BB S50-51T -

B # (EIMS ; 70ev ; m/2)(H 28-1) :

A EE g (m/z 1821 > MY & BHEA F 58 CoHyoO4 eha + £ o
(m/z150.1 > M) 5 #2352 3 9 fger(M-32) e 4 o

=t R (IR) (M 28-2) > BITER 5 &, %1 49(KBr) 1 : 100 -

% 1687 cm’! §F 3t C=0 W G5iRds -

UV : ) max (CH;OH)nm(log € ) : % * &z %.318.5(3.38) «
"H-NMR(DMSO- ds, 200MHZz)3( ppm )(F128-3): H 4 A E &% 2 it &
FRI0BFFASead L Fef B ENA 0 BE BT ALE
BAr™ B BB 03713745~ E 0B E 0 AR 5T F LB Ap2
28 5 § 10.00(1H, s, —OH) % fiF 2. 255 © § 6.45-7.21 5 = 4 T2 28 o
BC-NMR(DMSO- dg, 200MHz) 5( ppm ) (F] 28-4) :

Bldgr3 9L A5 d &30 Fw) 9B R & o
BooEZ BB AL - B 2065199 57 gz Bl §55.80 5 ¢
F A2 8 0 8167.02 5 7 Az B2 MEE o

& bk Edy A 47 0 &7 F) 2 methyl 6-methoxy salicylate(28) &

e

il

‘wg}‘
St
)

i

7
<
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D8-Jun-2007

SIS
PLATFORMII 0 16:06
'I'T:U:LZ? 5 {0 505) Sﬁ;—_?ﬁg"s
O*C—OCH3
i H;CO OH
140,1
522 CoHppy
[ B 182.17 g / mole
a 7.1
511
120 1820
1082
1512
1360|1526 1851
|I T T T T T M A Dare
120 140 160 | 180 200 | 230 240 260 | 280 300 320 M40 | 360 3R | 400 | 430 | 440 |
i8] 28-1 MS spectrum of compound 28
L
i = :rr.
: BCH, ]
1 03[0 2
60— c 3
- HyCO. 8 OH b
i 9 2 2
il 5 3 =
50— 4
T L | L T | T L L T | T L | L T | T L | L T | T T | T T T 7T | T
4000 3500 3000 2500 2000 1750 1500 1250 1000 750 500
2 l/cm

i8] 28-2 IR spectrum of compound 28
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pom
7.217%
v.1762
T.1347

B.5411
—B.5012
B. 4588
37446
h 37400

7 B
g Osc_och,
HeCOo. M _oH s
B 2
5 3
4
CgHppOs

182.17 ¢ / mole

5

4 5

OH m
A,

|| ¥ |l

1

=
L

3.0007 .~

30000 L

T
7 B

b}
pt
£
=4
o
il
e
-l
)

o™ (S N--] o
— — D oy OO ODN OO
. . EE OA~OHN AW
o ~ o0 B = T e T N I N L S T
~ w o SRR LWHNHOoOOMD N ®
- L = T A e ] N TTMOMHOM
8CHj,
7 I
O f.0
C
H,CO._ 6 OH
9 2
5
3
4
4 ".,-:-,wﬂUmm»mf:. iy :.‘JLumww
T T T T T T T T T T T
200 180 160 140 120 100 80 &0 40 20 0 ppm

§) 28-4 'C-NMR (DMSO- ds 200MHz) spectrum of compound 28
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£ - 2-substituted benzyloxybenzoic acid #* 55 i* & 47 2. & = 3 2 4o

Scheme 15 #1771 o

Q O,
Re Ry O>\‘_CH3 Rs R M—CH,
Re oH . © KaCOyinDMF__ O/—Qo
OCH3 r.t. 2 hr, 5 OCH3
Ry Rs R, R3
29-33 3 34-38
Scheme 15

29 : R;= COOH, Ry= H, Ry=H, Rs=H, Re=H
30 : R,= COOH, Rs=H, R,= OCH3, Rs= H, Re=H
31 : R;= COOH, Ry=H, Rs=H, Rs= OCHs, Re= H
32 : R= COOH, Rs= H, R;=H, Rs=H, R¢= OCHj
33 : R;= COOCH;, Rs=H, R,= OCH3, Rs=H, Re=H
34 : R;= COOH, Rs=H, R4=H, Rs=H, Re=H

35 : R;= COOH, Rs=H, R,= OCH3, Rs=H, Re=H
36 : R,= COOH, Rs=H, R,=H, Rs= OCH3, Re= H
37 : R;= COOH, Rs=H, R,=H, Rs=H, R¢= OCH,
38 : R,= COOCH;s, Rs=H, R,= OCH, Rs=H, Re= H

FB~ R 4129-33 £ 0.01Mole*t 2 = P fie?=(DMF) ] K 55 » £ 4c
v & REkenm KR 49 1.3850(0.01 Mole ; 138.21g/mole) ~ v ¢ %
ek 1t 491.66 5. (0.01Mole ; 166.0g/mole) ~ 4-acetoxy-3- methoxy-benzyl
chloride 1.07 5.(0.005 Mole ; C;oH;;03214.65 g/mole) » ™M & & 3~ - 2
JEFELS B RO o B-F RIR ] 2 /R BL(300ml) 4825 57,(1000ml) o 4
= F 7 =200ml 0 dR#sts 0 ROATFBALPN o P F T mA o 4o r EOK
Frpadt o Wi RRIESF ¢ BRE Bh o TV FIApHENT & 8

34-38 -
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*F J&® > 4-acetoxy-3- methoxy-benzyl chloride & & & flen— X
(0.005 Mole) » H pente i F g 2> 5 JI* A enE &St >
MWL SR TR APARFARAF R B RARM AR T AR B o

A DMF 3 24060 F13 3 = (0 VKM 3 471 F
fedt o R EE TR C RS AN BT R HAP FEH
4-acetoxy-3-methoxy benzyl chloride @ 3% 4 - (i ) kKiF i F 5 3%
DA enE B3 A, e § IS4 (alkoxide) 0 14T AL B RR
Jo o AR T g R AR LS KL COs 5 i 03 R R 2 BT S R
= 9 A9 Aps(DMF) 5 feddif 2 o gt 2 eniR B 8 g il 4w A DMF ¥ ik
Btz o gk SR g R ik £ 54 i {0 g

P ik 'h 2 DMEGA BH153°C) e » Send it sl K g R AT

PEET G BT I B (B5)E R ARP AT
it S L P AR S S S 3 EET0-71C -

£ 3 (EIMS ; 70ev ; m/2)(®] 35-1) :

a. A FEEIE(m/z3460 M) & BHA T CHO, 6hA 5 £ -
b. (m/z432>M"; 40.57%)% & F > CH;C=0"-

c. (m/z1792> M)&E(m/z151.2 > M )% &>+ ikt (C-O 4)

42



i 45 ETA S N o
d. (m/z137 M ; 100%)%_d 179 %2 ketene m ¥ vk 4 o
UV @ A max (CH;0H)nm(loge) : 261.5(3.81)
bk E(IR) (35-2) Bl EIk A 5 & %1 42(KBr) 1 : 100 »
1755 cm™ 33 crws fc % @\QETF BT pe R Ak eni B (C=0) °
"H-NMR(DMSO- ds, 200MHz)3( ppm ) (%] 35-3) :
HfpA A ERET L5 I8BFINE -ad HiV B8 B &8
JEC R AR %’{,ETF AT U AR B ES 02213 Eﬁ%@a%ﬁ-‘b fis 2k
Fen? ASEL 83 TAT AL E S 6L o FhS A BT F A2
$085203 (b A LT A2 810727 BB A 5 A2 8 86.449
TTAZEAE A B 6BE  FHF AR 24
BC- NMR(DMSO- ds, 200MHz) 8( ppm ) (35-4) :
Bor g 18 AmE,d 43N @ g 18 B R T & € ol
E BB A - B o 520822 fF B A ¢ AR T A2 U35
56.07-55.23 {F B0 § A2 5L 86640 5 I 7 g2 jusE 5 168.98
516912 fF R Az A o
e R Edy A 4T 0 B 2 L 4-methoxy 2-[( 4-Acetoxy-3-

Y oo

methoxy benzyloxy)benzoic acid (35) & f #f 2. 54 °
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i ~ 2-substituted benzylaminobenzoic acid #* #f i* & $ 2. & = 3 jF 4o

Scheme 16 #7771 o

R1

R
' O K,CO4in DMF GNH
NH, * o4 Ry
2 C CHs r.t. 2hrs

OCHg3 OCHjs
39-41 3 42-45
Scheme 16
39 : R;=ClI 42 : R;=Cl, R,=OCOCH;
40 : R;=CHj; 43 : R=CHj3;, R3= OCOCHj;
41 : Ri=COOC,H; 44 : R;= OCOCHj3;, R3= OCOCHj3

45R;= COOC,Hs, Ry=0H, 46 : Ri=COOH, R;=OH d f* & $» 44 -k fiz @ % o
FE O FPEM RSP 39-41(0.01 mole)izr *tz - & ¥ = 50
% A n[f] K F5(100ml) > 4 » /% 48 4-acetoxy-3-methoxy benzylchloride
(3) 1.07 5.(0.005Mole) » ™ & 7 #4 10-30 A 45F 6 ¢ Focts 2 o 1
BB PR B F > BIEE e 2 ERP R ¢ 9% 0.500
Foo BHESEP AR FHE 2448 | PF > FooF T BRI E TS
PR AT B PR 0 B 5 d BT T ARk
L b 42-44 -
KfRF it 7 0 LB 1 & 4 44 5 Asda R 0 1 (i)e FR(20ml)
B g F L4 R3 % TON(Z F 1 4h 2.0g 7% 3 Z 4k Sml)Z (i) e B%

(Q0ml)#2 & § it 4h k3% 1ON(E § 1t 4h 4.0g 72 %5 F 47k 10ml); 4e
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4 E(80°C) 30 4 480 R RIRSE 2 p e R e e BRI R O UK
Wi P e AL S R FEGF £ 5200 F X (i)
Bt 54 A3 o it S 2 R I B (A2) 5 R AP o
PLiL A LB RSS2 BLT7T-78°C -

B # (EIMS ; 70ev ; m/2)(H 43-1) :

a. A HFE(m/z285M)E & BHA F 58 CyHNO; eha 5+ £ -
b. (m/z432> M ; 573 %)% 54F > CH;C=0" -

c. (m/z179.2>ME(m/z151.2> M )% 37 >+ st (C-O 4)

chi 8 N ETR S SN .

d. (m/z137 > M"; 100%)%_d 179 %2 ketene m ¥ ek 4 o

2t RFH(IR) (M 43-2)  PITER 5 &, 81 47(KBr) 1 :

3420 em™ ¢ % P4 e oo (mos)§F R 2 RS0 N-H /g e g
1750 cm’ Ep:fi—,*“ C=0 el B Jg'E o

UV : L max (CH;OH)nm(log € ) : # * v Jc % 296.8(2.76) °

'H- NMR(DMSO- dg, 200MHZ)3( ppm ) 8] 3% (18] 43-3) :

HpA Bt e 1I9BFF s o md Hiv g eg L
A5 M-k B ;‘%?}fbﬁﬁ'%—kf—r P ABRBEFE02.12 FFAEL A
2 3B 5 0218 F o gz % 8370 57 F Az s 84.29 A

L7 Az o 8555-7.01 5 X A%k & 2 g o
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PC- NMR(DMSO- dg, 200MHz)3( ppm ) ) 2 (] 43-4) : &8 77

A

p17i

WEL o d A3 NG 17 BA o Rl T E o & B

w R A - A - 018.23 Eﬁf%*"i’?é Tt ? Az 5 520.83 Rﬁ?%*“

Ak b T A2 3UEL 5 846.69 BT L T AL EL S §56.07 §F

T F A2 U500 8169.07 §F B A2 GUEL o

& bt kg 4 17 0 B X % 2-methyl-(4-acetoxy -3-methoxy

benzylamine) benzene (43) = FFH 2 FHF -

(20070526
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] 43-1 MASS spectrum of compound 43
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B 43-4 "C-NMR (DMSO- ds, 200MHz) spectrum of compound 43

B~ k4P et £ is(Glucosylation) st 3F it & 42 & & 3 E 4o

Scheme 17 #7177 o

OAc OAC
(e} COOH .
AcO + HO R, 12COsinDME Aco/&/O
AcO ..
OAc L N . r.t. stirring AcO oAe ;@:
R, Rs
47 48, 20-23 49-52
Scheme 17
47 : R;=H, R4=H, Rs=H, R¢=H 49 : R;=H, R4=H, Rs=H, R¢=H

21 : Ry=H, R4= OCH;, Rs=H, R¢=H 50 : Ry=H, R4= OCHs, Rs=H, R¢=H
22 : Ry=H, R4=H, Rs= OCH;, R¢=H 51 : Ry=H, R4=H, Rs= OCHj, R¢=H
23 : Ry=H, R4=H, Rs=H, R¢= OCH; 52 : Ry=H, Ry=H, Rs=H, R¢= OCH;
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TR LB £ 4 48 & 21-23 (0.01Mole)i3 *t = 7 A 7 fgi(DMF)
25ml 4 > v ¢ REfcham o Rplfhdm Er | KA i 49 2 Acetobromo-a-D-
glucose (47) > B LI 6 [ FF» £ g = 2 0 4v » ke 4K (200ml) »
RO UK Wi PR R RriFe L B 0 FAPEE
it & e 49-52 o

R E AT I E (SR R AP AT
PSSP AR RS 5 Y58k 157-157.5TC o
B # (EIMS ; 70ev ; m/2)(H# 51-1) :

a. A HFE(m/z497 MY & R HEA F 58 CpHyOp3 e + £ -

b. A# it &4 B3 Acetyl-o-D- glucoside #Esg A~ + + £ 5 4 B2 fig
ARodfafHrerndpRsF EFE TN LT m/z
270.9 ~ 210.8 ~ 1702 ~ 109.2 % 4# 7 o

c. YM(m/z168>M"; 90.59%; M-330)5F -k tFk p o A4,

d. AER(m/z43.1> M5 100%) 5 7 > (CH;C=0") i 4 -

UV : A max (CH;0H)nm(logg) : # + v 4c & 345.5(3.54) o

b RHAR) (R 51-2) : BlzkR i & it 4(KBr)l:

1768 cm™ £2 1730 cm™ Eﬁ?%*“ acetoxy group ¥ # iz eriz 2L (C=0)r% o

'H- NMR(DMSO- dg, 200MHZ)3( ppm ) 8] 2% (18] 51-3) :

gL iv & 47 & 5-methoxy salicylic acid ¥ Acetobromo-a-D- glucose & =
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mok o FY o RBRALFIEE S EFHTAF AT T 4B AR
A2 AEL BHB A ERE TS E 11 BEFFAE 08 1,773
21T F > 3F 1233 220 fp2 7 A2 35 -

PC- NMR(DMSO- ds, 200MHz)3( ppm ) 8 3 (8] 51-4) :

A 10454 A3 X Fa0g 1S BaOHRLEE omng
E BB N A - B 2020538 2 4B AT Az o

A bk gy~ 47 0 &1 ] 2 2-( 2-(acetyl-Glucose)-) 5-methoxy

-

TEH 2

ETINS
-

benzoic acid (50) »

SmsA ) 06-Jun-2007
PLATFORMII 06:33:43 |
WMDO4 87 (0.762) Scan El+ |
| 100 31 4.1826 |
168.9 ‘
109.0 |
1511 ‘
* ‘
OAc
Q COOH
™ Acomo
AcO OAC
127.0
C2oH6013 OCHs
809 g7 Mol. Wt.: 498.4
330.8
i
| | 2108 2289 2709 331.9
I o Nl | S e |-272.0 ' 497.9 Dare

. R . - rrerrr D
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] 51-1 MASS spectrum of compound 51
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B 51-3 '"H-NMR (DMSO- ds, 200MHz) spectrum of compound 51
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&~ 2-[(4-hydroxy-3methoxy)benzylamino] benzoic acid =% it & &

(Glucosylation) pt#g it & $ 2. & = > ;% 4o Scheme 18  #777

OCH, °
OAGC HO ACO OCH;
o
0 AcO \@

AcO + K,CO; in DMF
C Br r.t. 2hrs NH
COOH ©:

47 46 53

Scheme 18
R fEPI E 49 33 7 9 ARt(DMF)4e ~ 6 & 3k en

# R 4m 2 G ¢ R e RAE It 49 2 Acetobromo-a-D- glucose

(50) » BT A2 BF 0 F % B 0 4o skengE 4K (200ml) - B
A B FR T e k(e e B AL g @R
FR AT Eig o o Rk o By JESRIRE O ok 0 AEE 334
Foo A 5 55.38 % 17 & 47 2-[(3-methoxy benzylamino-4-acetyl- Glucose)]
benzoic acid (C,9H33NOy3 5 603.57 g/mole) - *3 8- 153.6 — 154.2 C -
L~ 2 AT it g (52)5 AP 4o

priveER LB A RS 3R 153.6-15427C -

T 3#(EIMS ; 70ev ; m/Z)(H 53-1)

a. A HFE(m/z602.8 M) & BHAF 5 CoHuNO » 5 £ ¢

b. A# it &4 B3 Acetyl-o-D- glucoside #Esg A~ + + 25 4 B2 fip
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Ao ¥ R R ERE R A T (M-60)LF o T R
Plm/z273.~ 211 ~ 109 % % 2R -
c. AEM(m/z43.1>M"; 100%) 5% 7 H(CH:C=0") % s i -
UV : X max (CH;0H)nm(loge) : % + vz & 346.5(3.62) o
b RWIR) (B 53-2) :RlzokR AR5/ 49(KBr) 1 : 100 «
1730 cm™ ~ 1693.50 cm™ § i acetoxy group £ # e chg A (C=0) Jz
b RHUV) 1 A nm e B S BT
B A 5T cnd FHE RS B A A ML & 46 0
oA EDL L P
£ # (EIMS ; 70ev ; m/2)(&] 46-1)
W (m/z602.8 5 M) [FHA I £ 4 46 s 5 S o
s eh k3 (IR) (K] 46-2)
3390 em™ ¢ % P 4 dween fod (mas)fFE BT RS N-H /S e g
1672 cm™ §F o3t C=0 ¢t & w ok -
"H- NMR(DMSO- d;, 200MHz)3( ppm ) B 3% (&) 46-3)
HfpA A ERET L EFF RBEI NG oad BV B8 B &8
Ao ML BT F AR BAcT D BB F RS 083.688 57§ A2
MEL ;04243 587 Az 2B §6470-7.766 X A% nT B A

2_MEL o
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BC- NMR(DMSO- ds, 200MHz)3( ppm ) ) 2 (B 46-4) :

Borp l4diagd 23N FaT 15 Bt o §46.44 &f»‘f@%’“ﬁ L
056.02 5 7 % ALz 3. ;017043 5 Az HIL 2 WE o
ek A 7 0 Ko ) 2 it & 4 2[(4-hydroxy-3- methoxy )
benzylamino] benzoic acid (46) 5 5 iRl

it &4 83 5 it & 47 2[(4-hydroxy-3- methoxy ) benzylamino] benzoic
acid (46)f- Acetobromo-a-D- glucose (47) & = @ Kk » F]gt » kg A jF
Z g iR ER AR AT 7 4B megk b 7 Ao

"H- NMR(DMSO- ds, 200MHz)3( ppm ) Bl ¥ (R 53-3) : H 4 4 & 57
poi g 4G 33 B L > 81.958-2.022 F Bt 4 B o gk T A
ZAEL O X 12 Ba o

BC- NMR(DMSO- ds, 200MHz)3( ppm ) &) 2# (%] 53-4) :

©02057 14 B fpihz ? Az g o

FE bk EIp A T 0 B e it & 4 2-[(3-methoxy benzylamino

-4-a-acetyl-Glucose)] benzoic acid (53) = 7 i#] 1 °
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% = & GMI-ELISA ™ Fié 14:35%
GMI1-f% 2 % & 4 % v *f/# (Enzyme-linked Immunosorbent Assay;
ELISA) %7 FiE R HGM1 22 LTB *r 4°CT g% 3 ] g L %
R E P4~ e g GMD 2. ELISA T4 ¢ > {72 175 B
PR e chiR W Ao B i85 ¥ A OD405 nm H ELISA 23# #:& (7 213 -
ign LN LTB & GMI shig v b e F 4% A Hgad 488 4
PRl ARG o 34 (B ARACT i
1. GM1 (in PBS 200uL) 0.5pL in PBS( %1 & ) 10mLx100pL coating in
each well on microtitre » Incubator > 37°C » 16 hrs » 2 -k > PBST(200mL
eachwell) x 3 =% > a5z -PBS (X1 ; ¢t &) e @ : B~ PBS (x10) 50 mL+
Z A48k 950 mL - Phosphate Buffer Solution (£ % % ;4 /% ; PBS) »
EATREAR > BRAKPH B2 &5 F24 | B o
2. BSAin PBS(0.5g in 50mL ; 1% ) % 200pnL blocking in each well on
microtitre ° Incubator > 37°C > 1 hr - & -k » PBST(x 1 & x 200mL each
well) x %3 = > a5z o PBST (x1 5 ¢t B) fe® : B~ PBS (x1) 2000mL+
Tween 20 (ImL) °
3. rkig T el He iRl # F-ok B (100 mMx 1 ¥ x 300ml) Incubator (4°C)>
Shaking > 3 hrs c 2% Img %7 fp &+ ;4328 1472 chDMSO % 2

fioo ¥ el P enE kR FE S 100mM x 12ul B30 5 F A4

TS
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[LTBb 4.5uL in BSA-PBS(0.1 %) 9995.5uL(4f & *+ 9.9955mL)] x 288
L o z& 77 e (1) H #+44 B 2 [LTBb (4.5uL)in BSA-PBS( 0.1 %)x
100uLx3(well) & & © (2)I4 144+ 22 BSA-PBS( 0.1 %)x 100uLx3(well)

(3)1E 2 5. AMAC] 2 CHSW(2* MNPG (0.5M;2.4pL ) in [LTBb (4.5uL)in

Ik

-

AN

BSA-PBS(0.1 %) > ;A& %3 : #57 - @l 6 =g o pF
VURASA AR PR AT o LTBb 535 . 4°C o 2 B 400 - WA € R4 %
SRR o A B R G BRI H
4. rkip > b it e R Bk B (100mMx 1 # x300ml ) & B~ 100M1 x4 3
= (3 £ %)*" well > Incubator > 37°C » 1 hr - & -k » PBST (200mL each
well ) x % 3% 337 o
5. Avidine (1uL) in BSA-PBS (0.1%) 10mL 3&4% x 100pL in each well on
microtitre » Incubator > 37°C » 1 hr, 2 -k » PBST(200mL each well)x;%
3 =0 iz e Avidine e % 5§ 13 S EFOTL ik B B e o
6. B EiFk o fe®] pH4.2 £10.05M Citrate buffer 5934.8ul (5 mL +934.8
WL+ & 4 ehH,0, 35% S2uL +E 4 ABTS 60uL 2 £33 7% x 50uL in
each well on microtitre - Incubator » 37°C > 15 mins(45 /5.4 k) » #
% ERISA iR/ fz & -

7. (PRI g S PR R Z AP &SR] o
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>

e

|

£ % 6 $ fhinic & 4 VI 2 (Figure. 12)/54 GMI-ELISA £
P R E AL+ S8 e % T £ 4 1-36 4 AU LTB B £ 1

GM 1 -receptor crr#]3x % » 12 OD 405 nm %k # 7= (Figure. 10) » i& = 3¢
Heit & 4 1236 fhdk = LT A edr R R T g A B e

B oG kPR & (Table 1.) ~ # &% 153 50k & fie @ & (Table 2.2 3.)

ELISA

0.8

Al

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 2

OD 405nm

ELISA

14 r
12 J}

08 r

s i

29 30 31 32 33 34

OD 405nm

21 22

Figure. 10 it & 3 1-36 % 31" & 3= ¥ LTB % & 3] GM1-receptor =r3#r
+122% > 1 0OD405nm k % 7 o
CEFER 10 ug /ml

8B 2 MNPG ; I£ %R 2 LTB-b & 0.016 g “well

i

$HREE R ] 3 &2 F4MACI(109)7E 11 & 4+
$HPRR I 5 2 3% 2 e HSCWI1-4CL /&4 & 4
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OD ## 3 % inhibition rate %3+ & 2 3% :

#4135 (%) = 1-[(Compound ¥ LTB%R & /% )opaosnm —BSA opaosnm,” (
LTB 0p40snm D - BSA 0paosam)] X< 100%

GMI ELISA

v
100.00% —_—

VI
o | 111
80.00% II v

60.00% 44 45

= il

12 3 45 6 7 8 9101112 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Inhibition rate

2] wesmmm MNPG (m-nitro-a-D-phenyl galapyranoside)
22 4M4C1 2-(4-chloro benzyloxy)-4-methoxybenzoic acid
23 HSCW 2-(4-chloro-3-methoxybenzylamino) benzoic acid

Figure. 11 it & 4= 1-34(d OD405nm & #& 3 X )ehp™ )e‘ﬂm o1p i

O\\C/O_CHS
X
OCHj 75 OH
< />—NH O //
O_C_CH3 H3CO
(1) X = CH3 (46), CI (45) (11) R=H; R=3 4,5,6,-OCH3

COOH

. X /] ?
s 2 R O-C—CHj

(I1T) X=H, F, Cl, CH3, -C,Hs, -COO C,Hs (IV) R=H; R=4,5,6,-OCHj;
R1=-H, -NO2; R2=H
OAc

(0]
X
AcO OAC | g
=

(V) R=H; R=4,5,6,-OCH3 (VI)RI1=-H, -0 C;Hs, -OH
R2=-H, -COCHjs, -OH,
a -D-acetyl-Glucose

Figure. 12 i+ & $ 1-3604 + .f‘rﬁ#
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Table 1. ELISA 2 I8 252k cr/ 3 P28 B 2 (U 2 cnd BB 4

B | e RIE S 8 L
01 | Salicylic acid
02 | methyl salicylate
03 | methyl 3-methoxy salicylate (wmd002)
04 | methyl 4-methoxy salicylate (wmd003)
05 | methyl 5-methoxy salicylate (wmd005)
06 | methyl 6-methoxy salicylate (wmd006)

07

2-(4-acetoxy-3-methoxy benzyloxy)benzoic acid(wmd022)

08

4-methoxy-2-(4-acetoxy-3-methoxy benzyloxy)benzoic acid(wmd26 )

09 | Methyl 2-(4-acetoxy-3-methoxy benzyloxy)benzoate(20060809 )

10 | Methyl 2-(4-Acetoxy-3-methoxy benzyloxy) -4-methoxy
benzoate(20061207wmd028)

11 | ethyl 2-(benzamido)benzoate(20070511)

12 | phenylbenzamide(20070514)

13 | 2-chloro-(4-acetoxy-3-methoxy benzylamine) benzene(20070516)

14 | N-(2-chlorophenyl)-3-nitrobenzamide(20070517)

15 | N-(2-fluorophenyl)-3-nitrobenzamide(20070518)

16 | N-(2-ethylphenyl)-3-nitrobenzamide(20070520)

17 | N-(2-methylphenyl)-3-nitrobenzamide(20070522)

18 | ethyl 2-(3-nitrobenzamido)benzoate(20070523)

19 | 2-methyl-(4-acetoxy-3-methoxy benzylamine) benzene(20070525)

20 | ethyl 2-(benzamido)benzoate(20070601)

21 | m-nitro-o-D-phenyl galapyranoside (MNPG)

22 | 2-(4-chloro benzyloxy)-4-methoxybenzoic acid (4M4Cl)

23 | 2-(4-chloro-3-methoxybenzylamino) benzoic ac (CHSW 11-4Cl)

24 | Anthranilic acid

25 | Ethyl anthranilate

26 | Ethyl 2-(4-acetoxy-3-methoxy benzylamino)benzoate(wmdO018)

27 | Ethyl 2-(4-hydroxy-3-methoxy benzylamino)benzoate(wmd019)

28 | 2-(4-hydroxy-3-methoxy benzylamino)benzoic acid(wmd032)

29 | 4-acetoxy-3-methoxybenzyl chloride(wmd025)

30 | 2-(a-D-acetyl-Glucose) benzoic acid(wmd031)

31 | 2-[(4-a-D-acetyl-Glucose) 4-methoxy benzoic acid(wmd027)

32 | 2-[(4-a-D-acetyl-Glucose) 5-methoxy benzoic acid(wmd030)
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33 | 2-[(4-a-D-acetyl-Glucose) 6-methoxy benzoic acid(wmd029)
34 | 2-[(3-methoxy benzylamino-4-acetyl- Glucose)] benzoic acid

(20070214)

Table 2.7k & fie B ¥+ B %

% | X(ng) | X(MW) | Y(ml) Y*1000(p) 53"
01 1000 138.12 | 0.072401 72.40081089 | C;HOs
02 1000 152.15| 0.065725 65.72461387 | CgHgO4
03 1000 182.17 | 0.054894 54.89378053 | CoH 1004
04 1000 182.17 | 0.054894 54.89378053 | CoH 1004
05 1000 182.17 | 0.054894 54.89378053 | CoH (04
06 1000 182.17 | 0.054894 54.89378053 | CoH;(O4
07 1000 | 316.31| 0.031615 31.61455534 | C17H;606
08 1000 | 346.33| 0.028874 28.87419513 | Cy5H;504
09 1000 | 330.33 | 0.030273 30.27275755 | Ci1sH506
10 1000 360.4 | 0.027747 27.74694784 | C19H0NO,
11 1000 269.3| 0.037133 37.13330858 | CisHsNO;
12 1000 197.23 | 0.050702 50.70222583 | C;3H;1NO
13 1000 | 305.76 | 0.032705 32.70538985 | C1sH1sCINO;
14 1000 | 272.26 0.03673 36.72959671 | C,4H,N,0O4
15 1000 | 260.22 | 0.038429 38.4290216 | C;3HoFN,0;
16 1000 | 270.28 | 0.036999 36.99866805 | C15H4N,0;
17 1000 | 256.26 | 0.039023 39.0228674 | C14H,N,04
18 1000 | 314.29| 0.031818 31.81774794 | C14H14CIN,Os5
19 1000 | 285.34| 0.035046 35.04591014 | C;7HoNO;
20 1000 269.3| 0.037133 37.13330858 | CisHsNO;
21 1000 | 301.25| 0.033195 33.19502075 | C;,H5NOg
22 1000 | 292.71| 0.034164 34.16350654 | C;5sH5Cl10O,
23 1000 261.7| 0.038212 38.21169278 | C4H,CINO,
24 1000 137.14 | 0.072918 72.9181858 | C;H7NO,
25 1000 165.19 | 0.060536 60.53635208 | CoH;NO,
26 1000 | 34337 | 0.029123 29.12310336 | C19H,NOs
27 1000 | 273.28 | 0.036593 36.59250585 | C15H sNOy
28 1000 301.3 0.03319 33.18951211 | C7H19NO,
29 1000 | 21433 | 0.046692 | 46.69188028 | C;sH;50;
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30 1000 43541 | 0.022967 22.96685882 | C,;H»4015

31 1000 498 0.02008 20.08032129 | Cy»H5013

32 1000 498 0.02008 20.08032129 | C»H»013

33 1000 498 0.02008 20.08032129 | C»H»013

34 1000 603.57 | 0.016568 16.56808655 | CyoH33NO3

Table 3. ¥ p %28 S-cfe Bk & £

BleE AR | X(ng) | X(MW) | Y(ml) | Y*1000(pl) | & = 3¢

4MA4Cl 1000 1000 | 261.7 0.038212 38.21169278

HSCW 1000 1000 | 292.71 0.034164 34.16350654
4M4Cl  2-(4-chloro benzyloxy)-4-methoxybenzoic acid C4H;,CINO,

HSCW  2-(4-chloro-3-methoxybenzylamino) benzoic acid C;sH;3C104
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=& & %7 H 4 17(Patent Mouse Gut Assay )

1% LT 23 2 ¢354 H WS EECAMP kR ehEi= F X
WIAAEMLAA2Z R At * female balc/cby mice (4-8weeks,
20-25g PEp B €) > Kk & starve 16 /| pF > H#-it & $+ 22 LT(10pg)
AR E N ACTTR 3 B BR AT FIRIR 6 ) P
WP BT P S rE2 BI04 =2 o 17 Fluidecumulation 3+ o
Fluid accumulation = G/C ; G= -] % £ (g) ; C (carcass) = k£ (g) °
H &% 4o Figure. 13 #7771 o d * AP Hen LT F & ek £ > 9100 | 2

Lig-HengF2 g REA TS Mgt fie

—~

et mouse gLt assay
O
o)}

T T T T T T T T

|—1—‘

1 2 3

Figure. 13 5 i &4 52 f* -] o 274 27 .‘}ﬂ B 3% (patent

mouse gut assay) > U FRE v RIS EE TE S v r & e B o

Mock : = 322 PBS > % ¢ % 7T A
Th A LTH4 % FFTHAL &5 EmRaf -
IMm : #2 LT % # %% IMm i &3 52

d3AFRITh s £ I A B H Uk B s b i o
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P HU RSBSOS Sl I IV Vo VI & 4
it £ 4 1-36 409 GMI-ELISA shfi™ ) sh# S35 L pl3d 8 5 % 4
Figure. 14 o it & % 1-36 A F 43T & » 4o Figure. 15 2 H 25
& Table 4. o & § - fEd SR &L o (Figure. 16) » 3 A H [ ihd

SRR TR

GM1 ELISA

100.00%
80.00%
60.00%

40.00%

Inhibition rate

20.00% T

0.00%

12345678 91011121314 1516 17 181920 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Figure. 14 i* & % 1-36 ¥} LTB % & 7| GM1-receptor erfr ] &

Docking Modeling
80
70
60
2%
5 40
151
“ 30
20
10
o e e e
1 23 45 6 7 8 9 101112 13 141516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34
. 7’ N ’ 2 N R S RS 5
Figure. 15. i* & % 1-34 enk 3 i T B
GM1 EKISA and Docking modeling
100.00% 80
80.00% 70
g 7 60
= 60.00% 50,
2 40 8
;i 40.00% 30 7
20.00% 20
10
000% b e e e e e e e
1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34

Figure. 16 232754 87 4o 3 fick chEd 508
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Table 4. & + ficHt Tz B

W | WRER LA R
01 | Salicylic acid 48.11
02 | methyl salicylate 46.18
03 | methyl 3-methoxy salicylate (wmd002) 49.735
04 | methyl 4-methoxy salicylate (wmd003) 37.876
05 | methyl 5-methoxy salicylate (wmd005) 50.317
06 | methyl 6-methoxy salicylate (wmd006) 50.625
07 | 2-(4-acetoxy-3-methoxy benzyloxy)benzoic 56.38
acid(wmd022) '

08 | 4-methoxy-2-(4-acetoxy-3-methoxy 5826
benzyloxy)benzoic acid(wmd26 ) '

09 | Methyl 2-(4-acetoxy-3-methoxy 50.566
benzyloxy)benzoate(20060809 ) '

10 | Methyl 2-(4-Acetoxy-3-methoxy benzyloxy) 57224
-4-methoxy benzoate(20061207wmd028) '

11 | ethyl 2-(benzamido)benzoate(20070511) 45.772

12 | phenylbenzamide(20070514) 36.417

13 | 2-chloro-(4-acetoxy-3-methoxy benzylamine) 51719
benzene(20070516)

14 | N-(2-chlorophenyl)-3-nitrobenzamide(20070517) 64.129

15 | N-(2-fluorophenyl)-3-nitrobenzamide(20070518) 61.587

16 | N-(2-ethylphenyl)-3-nitrobenzamide(20070520) 59.64

17 | N-(2-methylphenyl)-3-nitrobenzamide(20070522) 63.492

18 | ethyl 2-(3-nitrobenzamido)benzoate(20070523) 69.323

19 | 2-methyl-(4-acetoxy-3-methoxy benzylamine) 48373
benzene(20070525) '

20 | ethyl 2-(benzamido)benzoate(20070601) 53.903

21 | m-nitro-o-D-phenyl galapyranoside (MNPG) 57.32

22 | 2-(4-chloro benzyloxy)-4-methoxybenzoic acid 60.702
(4M4CI)

23 | 2-(4-chloro-3-methoxybenzylamino) benzoic ac 53.807
(CHSW 11-4Cl)

24 | Anthranilic acid 44.798

25 | Ethyl anthranilate 32.611
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26

Ethyl 2-(4-acetoxy-3-methoxy

benzylamino)benzoate(wmd018) 52.987

27 | Ethyl 2-(4-hydroxy-3-methoxy 57 131
benzylamino)benzoate(wmd019)

28 | 2-(4-hydroxy-3-methoxy benzylamino)benzoic 49,662
acid(wmd032)

29 | 4-acetoxy-3-methoxybenzyl chloride(wmd025) 40.5

30 | 2-(a-D-acetyl-Glucose) benzoic acid(wmd031) 62.588

31 | 2-[(4-a-D-acetyl-Glucose) 4-methoxy benzoic 61.687
acid(wmd027) '

32 | 2-[(4-a-D-acetyl-Glucose) 5-methoxy benzoic 49.129
acid(wmd030) '

33 | 2-[(4-a-D-acetyl-Glucose) 6-methoxy benzoic 50.36
acid(wmd029) '

34 | 2-[(3-methoxy benzylamino-4-acetyl- Glucose)] 39.48

benzoic acid (20070214)
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LEFL AP HRTERAG MAFLT REIL £ 2 SARVER R
F LT A 12 2-benzylamino benzoic acid 5 A A F 7 o FLe(T
N-substituted benzyl anthranilic acid derivatives =74 3 » ¥ J5d % 3 fic

Pp T & EfRYT > UFE TA F

=

Ho ot} & % ehfhehic £ 4 (VD
" (8 GMI-ELISA & = 2 » :2{74LF Rl RE s gl A Y =
Scly 0 2T B4 BHEBILT B A LM ((SAR) o 40T S
- ~ benzyloxy benzoic acid (IV) % benzylamino benzoic acid (VI)#7 %

Foo A WE AL BT A B(COOH) ™ L8 § F i fte

- . ;L@;Jf;,P\Q\R‘44\45\46aﬂ.&%ﬁéﬁ#}‘ﬁ#«*s?{xi?%
IFE R CE F Oy e LT

s R ESSTAIY ] 8 BLER A F T ohd b E % (Patent

i

Mouse Gut Assay) ¥ H#g & = & F 46 T PR Z T % et
o RS RS S 460 FEF R G AT AL o
w ~ % GMI-ELISA & {225 » B % % 4o 5 HE TR chit &

fo44 AR -
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Foo A3 R A 3 RN

BI-VIFEis £ 47 % VISR P R chi™ ) ch# 3875 4 (Figure.

17) % i& {7 & + fics(Figure. 18) » = 374 B(Figure. 19) -

GMI EKISA
100.00% r
80.00%
&
= 00.00%
S
£ 4000%
RS
20.00% ﬂ
0.00% '
21 22 23 24 25 26 27 28 29 30 31 32 33 34
s = R y ) A > N >
Figure. 17 §<F .}eﬁ eI I8 S M P2
Docking Modeling
E
5
A
24 25 26 27 28 29 30 31 32 33 34
Figure 18 4 F et & &
® B
100.00% < 70
90.00% - { s
80.00% |-
70.00% 1 50
60.00% | 440 e goe
50.00% | w2
40.00% 7 30 [===Eil
30.00% |- 4 20
20.00% | |
10.00% | 10
0.00% 0
21 22 23 24 25 26 27 28 29 30 31 32 33 34

Figure 19 % VI i ](25-34)57GM1 ELISA Inhibition rate ¥

&+ fi-HE eh Scoring 2 B enfic e P ehdg %t 0 £ T AR L
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18 A

Figure. 17-18 % 45 ¢ fix

P
2%

i

4 IR anthranilic acid #*
* 7 ducking 4 #icy H

6 7\ enZE T s 4
p B 14 (4 Figure 19)
195~ + g B Figure.8-13 4~ # e i* & 4 5 % f&(anthranilic
acid)#g s 4 $ (VD) LT BF ¥ i ehi® % 058 5 4o o7
1. anthranilicacid } ehzt £V ehd B3 251w > ¥ & LT b
Arg 13 24 G4gen2 3 (8% o i dazh» B § B3 755 A
R g aE it &4 o
2. anthranilic acid } Z# ZA(C=0)}+ &2 ARG 13 &« ASN90 2 2 7 4«
LIIER o
3. anthranilic acid #7:# x> 4 & 3% 45" F
A& BIF 42 Lys Ol 2 GluSl 24 3 4
4o Figure 20 > F#-F 4 4e F 4446 - MNPG % = B it &5 0 &
+ fit > £ & (Superimpose) » * &k Bt B LI ATg
FARAP AL F S B AT R S o £ PR A
B Fa v Al - £ Bawslhe o v A A
BV ] R

dv g S B E agonist
W = antagonist o
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44 ~ 46 ~ MNPG &2 B} chE fp

Figure 20 i* & 4= 44 ~ 46 ~ MNPG 11 & = firt = £ & (Superimpose)
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A PG F - TR FIEG L AH SRR R @
g9 25 FRRPMEME AR E A ATk o P
Mot FrEy IS Led b BFBHFBAL FEFRAA
i 0 L igd IS RN R SAR 2 MBS 30 F T iR R
% o d v - AT HRHPERORE PALE - B TG i
LA B AR A EFAL E S RIPGEF R S 44

P BT B s i

AR S I LT R B I S R L AR Mg o

A B A B FenS e AR K R E R S
RlF=o Fee 3 < f(ligand)2 Fen3D B - 2 A F % - % <
AT it g P FE L B E R Flt G S TR EE R
R "I N 0 e MRIR S PIVAR S aYA B | AR L U g E N e e
(ie- H BRI T URFAT ERPTR S %ﬁt“%ﬁ;‘ e
Ao GFAE T o GG B RS IS 0 L BB T

FEER L A B R FRT R B Rl 1 B o
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A4

I F FE&RINE
Fo o CEE LS PR E R R R R o
-~ EREFIEpLYRPR

Acetyl chloride 500ml /g

Ethyl anthranilate 500ml/#g

4-hydroxy-3-methoxy benzyl chloride 25-50 53

Magnesium sulfate anhydrous (99%) 5 Kg/#3,
3-methoxysalicylic acid

4-methoxysalicylic acid (99%) 10 g/3%,

5-methoxy salicylic acid (99%) 25 g/¥%,
6-methoxysalicylic acid (98%)

Potassium carbonate anhydrous GR 1 Kg/#3,
Potassium iodide GR (99.5%) 500 g/+%,
Salicylic acid methyl ester (99%) 500 g/5g,
Salicylic acid(99%) 1 Kg/¥g,

Sodium hydroxide 1 Kg/¥g,

Sulfuric acid (H,SOy 5 95.7%) 1 L/3y,
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A
Acetone GR 25 L/4 (i 55 100014.90)

Acetone-d6 deuteration degree min.( 99.8%) for NMR spectr

0.75 ml/¥g,

Chloroform LC 4 L/53(CS1332)

Dichlormethane

Dimethyl sulfoxide-d6 deuteration degree min. (99.8%) for

NMRspectr 10 ml/5g( b 5T 1.03424.0)
N,N-Dimethylformamide (DMF : 100% : & & 7)1 L/¥g
Ethanol (95%) 500 ml/5g,

Ethyl acetate GR 25 L/1§

Hydrochloride (HCl ; 37%) 2.5 L/¥g,

n-Hexane GR 20 L/# (HX0299-3)

Methanol LC 4 L/¥3(106007.40)

Pyridine GR(99.5%) 1 L/¥g,

Tetrahydrofuran LC 4 L/5g,
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I

it 5 B ot AL E 48 B B Merck 2 @
Molecular sieve 0.4nm o

Pre-coated 25 sheets aluminium TLC sheets(Silica gel 60
F254 ; 20x20cm ; layert hickness 0.2mm/p| )
Silica gel with moisture indicator(blue gel)

R ¢ & & 47 2. TLC aluminium sheets silica gel 60 F254

4 & & 47 2 Silica gel 60 for C.C.( 70-230 mesh) % v 3 ]
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o FIERR R B L
ELISA reader (Fig. 20)
Microtiter plate (Nunc, 442404) (Fig. 21)

Microtiter Finnpipette campus 0.5-10 pl ~ 200-1000 pl ~ Sml -
Micro test tubes ~ Micro test tip (Fig. 22) °
VORTEX-GENIE-2(Scientific Idustries)#= i % (Fig. 23) °

Micro Centrifuge(HSIAMGTAI) ( Fig. 24) -

54 3 i B (Shaker) (Fig. 26) °
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I

(%]

fe 2R L F  (Melting point apparatus) of  Yanaco MP-500D :
Hiple e B 40-500°C > B R A SR -

B % (Mass spectrophotometer) of EI Mass 4 VG Platform II
GC-MS instrument 7] % > g+ * T &R 5 70eV> H =5 m/ze (¥
MEFEL SR FRE? <) -

iz *b K ik (Infrared Spectrophotometer) of Shimadzu
IR-Prestige-21 Fourier transform infrared spectrophotometer !4
Beib g (KBr) & & 3784 A1 > B F ¢ % (polystyrene) &
R R ok E =5 om’ o Mo R Rk S 5B R L (P
MFFL L AFFRL ) o

¥ eb-w 8Lk 3k ik (UV-visible spectrophotometer) of Shimadzu
UV-160A UV-visible recording spectrophotometer B £_> & * ¥
i 5238 Xtk M) E=5 nm> 2 log & %77
Molar absorptivity °

% & #7 % (Element analyzer) of Perkin elmer PE 2400 series
I1 CHNS/O analyzer | Z_> ~% » 47 82 2% E40 £ 2+ 0.4%

L o(c* j_aq?;%k ?7}%%@2&6 ) o
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e eb Sk F (UV equipment) of CAMAG UV-cabinet I s7% ¢k %%
BLZ 4 0 % 3 254nm £ 366 nm 2 kK o

i % penPiEs & 3R k3 & (Nuclear magnetic resonance
spectrometer) of Bruker Avance DPX-200 FT-NMR spectrometer
PlE(" RMFFEEHFREY ) o TMS (tetramethylsilane) 0

ppm 5 P IREE R P FRE I AN L4407 v L P
% 0(ppm) ; & & ¥ #ic (J; H = Hz) -~ H ' (singlet ; 5)~ = &
i (doublet ; d) » = & *# (double- doublet ; dd) ~ = £ *

(triplet 5 t) ~ = £ (quartet ; Q) ~ % € (multiplet ; m) ~ &

i (broad ; br) ~ 3 ® % & s (broad and strong ; b, S) °
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B2E ot ppatld

z

iv & # 4-Acetoxy-3-methoxy benzyl chloride (3) % #

1l
HO + Hyc-C-Cl —————> HsC-C-0
OH r.t. 12hrs Cl
HsCO HzCO

1 2 3

7kig o #AER 4 ks % 4-Hydroxy-3-methoxy benzyl alcohol 100g
(0.648 Mole ; CgH 003 154.17 g/mole ; %3 8 108 'C)» 11 > & % =< e
ite »pkip P 7 & 1t 2 FE 500 ml (6.48 Mole; CH;COCI & C,H;C10;
78.5 g/mole ; +* £ 1.105d*; b.p. 51°C)HIF] & #L(1000ml)pr > 55 + 3§

L5 30-60 A 4EP 0 KRR A ﬁé’—&@?;%ﬁi%g‘}%u P A2

1-\-

%
Vi F e HaEsY 2 5-10C » 38 B R4 10-12 ) o

B o RRRSG I ER DG LR @RS R F R
dvr 2 & P92 100ml 2 FE ok B (E AR A~ BERE ARRR 6 2

WA V) Prde S A sh o Bt N e o B & AN R B TR (BUL & 4 4
SR gRER) P foF B AEY 4 A ehg 1§ 3 SR WL IR F
:§@ﬁ%ii$’lﬂ%ﬁ’ﬂﬁﬁﬁ%ﬂ’i%$%’&@U
%%*%ﬁﬁu%éﬁ%ﬁﬁﬁiﬁ’&%%:igﬁﬁ’ﬁ@%
o EARI R R iR o MR RRE SR FE 201 pF o 0 d gk
Bt d o @ik PORT G F LT AT AR EoREEAER KA

%o W@ig 0 B IRHE 0 ¥ 4-acetoxy-3-methoxy benzyl chloride
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(C1oH11O5Cl1 214.65 g/mole ) = 55 17 101.7 50 » &2 5 47.3% ° 3 2k

45-47°C - Check TLC ps(n-Hexane 1.5ml + EtOAc 0.5m) - 5 & 4 X 7

BERIAR2IE RERBERAP LN FABEILERE G
FRELINCP e FARBE ) FER A F TIRBHPETRRE R

B2 AL AP RRIESE  GCR R

R AL 3 < R

T 3# (EIMS ; 70ev ; m/2) (8 3-1).

A EE N (m/z 2140 M) R E B A T 58 CH, CIO; e + £ o
29 g (M) /(M+2)=3:1& mle(M+2 ) 512 5% B 6 %
A R(BR)D1/3 2 HF L o

¥ b X 5(UV) L max(CH;OH)nm(log € )> 3 &+ ews iz & 332(3.97)
b £ (R) (B 3-2) 0 BIZIER & & it 49(KBr) 1 : 100 -

F 14 5E % gren 17450m T SUF BT fig 4 05k AL e fe

'H NMR (DMSO-ds, 200 MHz)8(ppm) :

2.23(3H, s, —~OCH3), 3.76(3H, s, I-OCOCH;), 4.73(2H, s, ~CH,—Cl),

7.203, 6.98(2H, m, H-2,6), 7.21(H, s, 5-H) -
C NMR(DMSO- dg, 200 MHz)3(ppm) :

20.52(-OCOCH3), 46.10 (benzylic-CH,C1), 56.01(-OCHs), 113.33(C-3),
121.292(C-5), 123.15(C-6), 136.71(C-4), 139.50(C-1), 151.01(C-2),
168.70 (-OCOCHS3).
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v £ # phenylbenzamide (13):% %

NH, Q CH,Cl, in TEA
¥ NH
; Y,

0]
7 4 13

T FB-E P % 4% anilline 0.93 5 (0.01Mole ; C¢H7N 93.13g/mo)
BT E 2 % 7% 50 A rlR] A Hg(100ml) 0 4 ~ % %8 benzoyl chloride
0.705 %.(0.005mMole ; C;HsCIO 141 g/mole) » = & 4 6 & ik » &
PRAL2 ) pE o Rk F O BAIEE o b 2R RERZ ¢ 92 0.500 R
( Triethylamine ; CsHsN ; 0.005Mole ; 101.90g/mole ) » & H & = 5
Bk FE 24720 B F T RBRBRAEF I EP SRS
o F B o ke 0 B ¢ R F o TLCps.EA in n-Hexane : 0.1
in Iml ; Rg=0.21) ° BB 52% » € » ¥ 2 4 phenyl benzamide (Ci3Hy
FN,0O5 197.23 g/mole), 1.21 5 (& 5 61.1 %) - 3 8 161-162 C -
V&P 13 e g 38 kK F Bcdp e T
% 3 (EIMS ; 70ev ; m/z) (8] 3-1).

A A E(m/ 2197 MO & BHEA F 5% CaHNO 54 + £ o

# o k2 (UV) A max(CH;OH)nm(log € ) » # $ % st fc & 462(3.91)
G th R (IR) (B 3-2) 0 Bl 2ER 5 ¥ & 41 49(KBr) 1 : 100 o

F 12587 % gren 1656em T 4 S BT fig 4 P54 AL A fe
"H-NMR(DMSO- ds, 200 MHz)3(ppm)

7.057-7.943 (10H, m, Ar-H), 10.213 (1H, s, N-H)
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PC-NMR (DMSO- ds, 50 MHz)3(ppm)

120.817(2C) 5 124.106 ; 128.099(2C) ; 128.826(2C) ; 129.047(2C) ;

131.984 ; 135.449 ; 139.627 ; 166.016 -

116.16-135.75(8C, aromatic-C), 163.87(C=0)
it £ % N-(2-fluorophenyl)-3-nitrobenzamide (14) %] #

NO,

F
F
Q CH,CI NO,
cl triethylamine
o)
14

R > HBEP R 4 2-fluoroanilline 1.115 5.(0.01Mole ; CcHGFN
111.12g/mol)iz *v 2 = % ¥ = 50 %= = 1] AHFL(100ml) > v » %
3-nitro benzoyl chloride 0.9278 3. (0.005Mole ; C;H,CINO; 186
g/mole) » . 2 [ PF 2t F R BNETE > A X FEP R LR
0.500 #.( Triethylamine ; C¢H;sN 5 0.005Mole ; 101.90g/mole ) » & H
BAFEPBZR OFE24T2pE Bog T mBREF IEP R
ST d o MF IR PR > B ¢ E R o FA S
N-(2-fluorophenyl)-3- nitrobenzamide (C;3HyFN,O3 260.22 g/mole) - 1.64
(A F 63.2%) - 3 8L 151-152 C -

AP 14 s I R E B AT
T 3#(EIMS ;5 70ev 5 m/2) (R 14-1)

5 (m /22601 MO F ‘_‘%ﬁ_g}_} 7% C13HoFN,O5 e & £ o
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UV : 1 max (CH;OH) nm (log € ) : 255(3.79)
jz b & (R) v (KBr)em™” (34-2) 1 B R & /61 47(KBr) 1 : 100 -
1639.49 em™' 33 e o4 ALGF >t C=0 ehid B e -

'"H-NMR (DMSO- ds , 200 MHz) & (ppm)
7.236-7.306 (3H, m), 7.593-7.832 (2H, m), 8.352-8.391(2H,m),

8.770-8.780 (1H, d, J=4Hz ) » 10.497 (1H, s)

13C-NMR (DMSO-d6, 50 MHz) & (ppm)
116.168, 116.561, 123.017, 124.801, 124.862, 125.560, 125.803 126.836,
153.76(C-3), 127.595, 130.694, 134.662, 135.750, 148.218, 153.767,

158.682,163.870. F 1 2 28~ ~ =2 A ixerpd & 4> £ 18 B >
13 B -

it & $# N-(2-methylphenyl)-3-nitrobenzamide (15) %] #

CH3 5 NO, CH3 o
cl triethylamine }_@
@)
9 15

S

7 APE P %4 2-methylaniline 1.07 5 (0.01Mole ; C;HoN
107.15g/mole )33z = % 7 = 50 T 2 hF] A FL(100ml) > 4r » 2§
3-nitro benzoyl chloride 0.9278 5. (0.005Mole ; C;H,CINO; 186
gmole) » 2 & W+ 2 /[ B F Kot EF 13 cn@l i o
N-(2-methylphenyl)-3- nitrobenzamide (C;4H,N,0; 256.26 g/mole)-1.52
(A F 59.6%) © 3 8L 141.3-141.5 C -
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i &4 15 i g IF R ko T

UV : 1 max (CH;OH)nm(log ¢ ) : 256(3.89)

i b X F#(IR) v (KBr) em™ (34-2) © kA # &% 47(KBr) 1 : 100 -
1643.35 cm™' 58 e o4 ALGF Y C=0 i B s e -
'H-NMR(DMSO- ds, 200 MHz)3(ppm)

2.212(3H, s), 7.157-7.294(4H, m, Ar-H), 7.754-7.834(1H, m),
8.367-8.421(2H, m), 8.760-8.7891H, t, J=1.8Hz), 10.248(1H, s)
PC-NMR (DMSO- ds, 50 MHz)3(ppm)

18.341, 122.887, 126.557(2C), 126.831, 127.138, 130.673, 130.866,

134.326, 134.497,136.361(2C), 148.247, 163.695 -

it & # N-(2-ethylphenyl)-3-nitrobenzamide (16)% #

C,Hs NO, C,oHs
Q CH,CI @ NO;
" O
% NH
©/ cl triethylamine }_@
0]
10 5 16

F R fBEP k48 2-ethylaniline 1.21 5 (0.01Mole ; CgH; N
121.18g/mol)ia >+ 2 = % P % 50 % = en[F] K #L(100ml) » 4c » % 48
3-nitro benzoyl chloride 0.9278 5. (0.005Mole ; C;H,CINO; 186
g/mole) » MEFHIL2 [P B F B BIETE A »EP R
z 320.500 5 ( Triethylamine ; C¢HisN ; 0.005Mole ; 101.90g/mole ) -
RHESFEPRR FE24T2)F FoF P =BREF ISP &
AR HITN R FER AR 0 B8 d E KRBT - F
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N-(2-ethylphenyl)-3- nitrobenzamide(C;sH4N,03 270.28 g/mole-1.73 5.
(& % 64.2 %) o %5 8 132.4-132.6 C -

L& 16 chg Ik Bcdh AT

¥ 3% (EIMS ; 70ev ; mV2) (8] 16-1)

A a0 (m/2269.9 0 MY & BHEA F 58 CsH N, O e 5 £ o
UV : 1 max (CH;OH)nm(log ¢ ) : 272(3.21)

G o k3 (IR) v (KBr) em™ (34-2) & LB # &/ i8. 1 47(KBr) 1 © 100 -
1639.49 em™' 53 e o4 ARG ¥T C=0 ehid B s e -

'H-NMR(DMSO- ds, 200 MHz)3(ppm)

1.062-1.137(3H, t, J=Hz), 2.541-2.654(2H, m), 7.187-7.310(4H, m),
7.756-7.836(1H, m), 8.369-8.421(2H, m), 8.772-8.781(1H, d, J=Hz),
10.253 (1H, )

PC-NMR (DMSO- ds, 50 MHz)3(ppm)

14.607, 24.383, 122.854, 126.56(2C), 127.312, 128.03 8, 129.029,
130.691, 134.429,135.717, 136.352, 140.373, 148.272, 164.114

it & $# N-(2-methoxy-phenyl)- 3-nitrobenzamide (17) % #

NO, OCH,

OCH, Q CH,Cl, NO,
NH —( /> < E}—NH
2 triethylamine
Cl
O
11 5 17

FER o FPEP 24 48 2-methoxylaniline 1.23 5 (o-Anisidin ;

0.01Mole ; C;HoNO 123.16g/mole)iz ** 3 = & 7 *= (50ml) 1 [f] &% ¥g,

91



(100ml) » 4¢ » /% %8 3-nitro benzoyl chloride 0.9278 5. (0.005Mole ;
C,H4CINO; 186 g/mole) » M F 42 | FF > 2k & B> B2IEFE -
e~ B A = ¢ 92 0.500 5. ( Triethylamine ; CsHsN ; 0.005Mole ;
101.90g/mole ) > & Hg = FM 3% » # 8 2472 | P> - F 7 =it
BRITFIEPARERITN P FER AMEZ B8 JARIRT
% o fLE 0 159 R (A X 584 %) o N-(2-methoxyphenyl) -3-
nitrobenzamide (C4H,N,0,4 272.26 g/mole) - 3 8 137-138 C -

iC &g 17 ek 8 K H B AT

T3 (EIMS ; 70ev ; m/z) (B 17-1)

A EES g (m /22729 M) E B HEA F 58 CuHpNy O, e 5 £ o
UV : 1 max (CH;OH)nm(log ¢ ) : 255(3.87)

G o k3 (IR) v (KBr) em ™ (34-2) & L B 6 5 /381 47(KBr) 1 © 100 -
1660.71 cm™" 58 e o4 AT C=0 enid B = e -
'H-NMR(DMSO- ds, 200 MHz)3(ppm)

3.790 (3H, ), 6.945-7.151 (3H, m), 7.618-7.807(2H, m), 8.332-8.400(2H,
m), 8.718-8.737(1H, t, J=2Hz), 9.913(1H, s) -

PC-NMR (DMSO- ds, 50 MHz)3(ppm)

56.103, 112.020, 120.628), 122.921, 125.862, 126.52 6, 126.664, 126.936,
130.612, 134.398), 136.425, 148.214, 152.626, 163.649
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it £ % ethyl 2-(benzamido)benzoate (18)%l #

Oy __O-CH,CH
Os.-O~CHzCHy O~ CHCH,

S -, ¢
) ) NH
©/ triethylamine @
@)

ethyl 2-(3-nitrobenzamido)benzoate

ethyl 2-aminobenzoate benzoyl chloride

12 5 18
Z R 0 FPVEP &8 Ethyl anthranilate 1.65 5 (0.01Mole ;

CoH,,NO,165.19g/mol)i *+ § = & 7 %2 50 % = &[f] & #L(100ml) » 4c
» ;% %8 benzoyl chloride 0.705 5.(0.005mMole ; C;HsCIO 141 g/mole) »
METE2 I EF B R NETE e N EP R Z 2 520.500
i, ( Triethylamine ; C¢H;sN 5 0.005Mole ; 101.90g/mole ) » i# H & = &
AR #E 24720 F2 5 P =BREFIZP SRS LT

o F B PRk Bou § g R e (7 ethyl 2-(benzamido)benzoate
(C16H1sNO; 269.3 g/mole) s 1.55 2. (& & 57.7 %)% 8- 87.8 —88.8 C -
V&4 18 e g 38 K fichp e T

UV : ) max (CH;OH)nm(log ¢ ) © 347(2.15)

'H-NMR(DMSO- ds, 200 MHz)3(ppm)
1.227-1.298 (3H, t, J=7Hz), 4.280-4.316 (2H, m), 7.210-7.350 (1H, m),

7.520-7.610 (4H, m) » 7.850-8.120(3H, m), 8.490-8.532 (1H, d, J=7H2),

11.560 (1H, s, -NH)
PC-NMR (DMSO- ds, 50 MHz)3(ppm)

14.397, 61.872, 117.716), 121.254, 123.798, 127.520(2C), 129.413(3C),
131.175, 132.667, 134.729, 140.716, 165.235), 168.061
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it &  ethyl 2-(4-methoxy-benzamido)benzoate (19):%] #

O, o-
Os-O~CH,CH; N0~ CHCH;

)
CH,CI
NHy }—@—oom alcaach @NH
cl triethylamine ) < >—OCH3

o]
12 6 19

F R 0 LB P &4 Ethyl anthranilate 1.65 5 (0.01Mole ;
CoH;NO,165.19g/mol) i3 % = & 7 %% 50 & < c[f] & #7(100ml) > *c
» ;% %8 4-methoxy benzoyl chloride 0.855 5.(0.005mMole ; CsH;ClO, ;
171 g/mole) » MR FHE2 | FF > @t F R o 1T pJdRiEAE R L 4
F 13 gl & = % o 17 ethyl 2-(benzamido) benzoate (CsH;sNO3 269.3
g/mole) ° 1.53 5o (& F 57.1 %) o 3 8 110-111 C -

* &4 19 i d 7k ficypde™

UV : A max (CH;OH)nm(log ¢ ) : 296.8(2.76)

i #b &2 (IR) v (KBr) om™ (B 34-2) 1k B # & 581 49(KBr) 1: 100 -
1670.35 cm’ 3¢ efmn o4 SF > C=0 i B = o

'H-NMR(DMSO- ds, 200 MHz)3(ppm)

1.236-1.307 (3H, t, J=7.6Hz), 3.801(3H, S), 4.248-4.355(2H, dd, J=7THz),
7.055-7.196 (3H, m), 7.611(1H, t), 7.857-7.948 (3H, m), 8.555 (1H, d,
J=8.4Hz), 11.533 (1H, s, -NH)

PC-NMR (DMSO- ds, 50 MHz)3(ppm)

14.4037, 55.941, 61.852, 114.651(2C), 117.160, 120.971, 123.403,
126.866, 129.454(2C), 131.158, 134,749, 141.118, 162.793, 164.687,
168.165
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v & # ethyl 2-(3-nitrobenzamido)benzoate (20) % %

0\\C/o—cHch3

Os C/O—CHZCHs NO>
Q CH2C|2 NOZ
NH,  + : - NH
cl triethylamine
O
12 5 20

Z R 0 FLB-EP R4 Ethyl anthranilate 1.65 5 (0.01Mole ;
CoH;1NO,165.19g/mol)iza >+ 7 = % ¥ = 50 % = «n[F] A Fg(100ml) » ¢
» ;% %8 3-nitro benzoyl chloride 0.9278 3.(0.005Mole ; C;H,CINO; 186
g/imole) » METHIE2 [ Fs izt F R -k i-E&F 1358 G 32 o
¥ ethyl 2-(3-nitrobenzamido) benzoate (C,sH4N,Os 314.29 g/mole) °
1.63 50 (A& F 52.1 %)= "% B 113-114 °C o~ & 4 20 2 35 k3 Hcdy
3% (EIMS 5 70ev 5 m/z) (1] 20-1)

A aE g (m/ 231490 M) & BHEA F 58 CiHNyOs e =+ £ o
UV : A max (CH;0H)nm(log € ) : 255(3.99)

G o k3 (IR) v (KBr) em™ (34-2) & LB #5581 47(KBr) 1 © 100 -
1687.71 cm’ 3¢ e o4 SF > C=0 i B = o

'H-NMR(DMSO0-d6, 200 MHz)3(ppm)

1.203-1.274 (3H, t, J=7.2Hz), 4.266-4.301(2H, m), 7.258-8.696 (8H, m,
Ar-H), 11.505 (1H, s, -NH)

PC-NMR (DMSO-d6, 50 MHz)3(ppm)

14.387, 61.804, 119.755, 122.467(2C), 124.668, 127.054, 131.102,
131.185, 134.397, 134.397, 136.228, 139.490, 148.466, 163.240, 167.716
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it & # Methyl 3-methoxy salicylate (25)%] #

(ON
~C- Os.OL
C-OH Se O e,
@iOH H,SO,4 in MeOH f OH
OCHj 78°C, refluxing OCH,
21 25

7R fLP-#hJ Bk 3-methoxy salicylic acid (21) 1.68 3
( 0.0lmole ; CgHgO, 5 168.15g/mole )% *+ % 7 A% 32.0 5. ( lmole ;
CH;OH ; 32g/mole ; 67°C ; d* =0.79 ; 4 40.5ml )eh= §E#g > ME F
PEFEA 3 PUF Ao g b > LTV RDE AL 1.97 5 (0.02mole; H,SO45 98.5
g/mole, d* =1.84, bp 274°C) > & % > 4r » & » 4e#1@m(78°C) » AT
PR skd F 8 ARG 2 ed BEPRR 16 B PE iR R TS
I FE e skiF o Ao rplifca 4 1.68 50(0.02mole; 84g/mole)sirK iR %
T eRR L R R o B MOk AR ] 2 AR TR E 4
1R % R (5%) 8 & o5 R i a0 ",/TT 2 R aE AL R
3-methoxy-salicylic acid » B~ > 11 ® AR 27 1 & 4z L SBcAe A 45 0 1Y
BAP PR R RS W6 8 B ALY - £ RIS

-

o

é\‘s

fon
b

AXF e d AP NI N BRE LSS Fa d KRR
Methyl 2-hydroxy-3-methoxy benzoate (CoH;0O4 ; 182.17g / Mole) ° iz
oM EF 1250 A5 6593% <58 51 -55C c TLCps. : Ethanol

inn-Hexane 1 :1 -
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Y £ F 25 ek 3 Sk Bchp o T
UV : 1 max (CH;OH)nm(log ¢ ) : 318.5(3.38)
'H-NMR ( DMSO- ds, 200MHz)3(ppm) :

3.754(3H, s, C3—-OCHs), 3.832(3H, s, -COOCHj3), 6.756-6.836 (1H, m,),
7.125-7.165(1H, m) ,7252-7.299 (1H, m), 10.509(1H, s, ~OH)
PC-NMR(DMSO- ds,200MHz)3(ppm)

52.873(1-COOCH3) » 56.237(3-OCH3) » 113.260 » 117.434 119.128
121.121 » 148.679 » 151.120, 170.186(7-C=0) -

it & $# Methyl 4-methoxy salicylate(26):%] #

~C-OH
(ONJPON
OH “CT CHg
H2804 in MeOH OH
78°C, refluxing
OCH,
OCH;,
22 26

F R 0 P9 4 3 4-methoxy salcylic acid (22) 1.68 =
( 0.01mole; CgHgO,4, 168.15g/mole, MP 150-152°C)*+ 7 ? fig 32.0 =
(Imole ; CH;OH ;  32g/mole ; 67°C 5 d*=0.79 ; % 40.5ml) ] A& 55 > >
VUJF Av Ao o~ LG BE AR 1.97 50(0.2mole; HoSO4 5 98.5 g/mole, d*
=1.84,bp274°C)> "E L IWIEA[F F R 2o 2 {0 @i (78 C)
TARIBFEP BR300 PFER RS EDFER o F R

F > 73 kB AL S 4 1.68 50(0.02mole; 84g/mole) k% ik P fr
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FRft o BB U R B S R F B Y E D
SRR L E 4RI R (5%) 0 o %é 1Y %é B 57 23 7y 48 ok 4-methoxy

salcylic acid » P~ & % % ,ﬁ;ﬂ”ﬁ BT R R ke L RBFR R A

A

Mg d b d Fe o B AR I R RAF(ERIAFLE
MEFET L BRILG 64 AL IR o o R B D 0 FERED
Methyl 2-hydroxy-4-methoxy benzoate (CoH;0O4 ; 182.17g / Mole) ° iz
FoREF 11250 & F 61.48 %5 B 45.5-47 "CTLC gyem: Ethanol
inn-Hexane B~ 1 : 1 o

V&4 26 sk 3 kG Bcip Ao T

UV ¢ A max (CH;OH)nm(log ¢ ) : 318.6(3.39)

'H-NMR ( DMSO- ds, 200MHz)3(ppm) :

3.785(3H, s, C:~OCHj3), 3.874(3H, s, -COOCH3), 6.370-6.422 (2H, m),
7.667-7.716(1H, m) , 10.968 (1H, s, ~OH)
PC-NMR(DMSO- ds,200MHz)3(ppm)

52.340(1-COOCHj;) » 55.800(3—-OCH3) » 101.160 » 105.480, 107.610,

131.510, 163.270, 165.650, 169.980 -
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it & $ Methyl 5-methoxy salicylate(27) % &%

Os
C—-OH O\\C/O\CH
3
O H,50,in MeOH OH
H;CO 78°C, refluxing
HsCO
23 27

FE P8 (AR )PRL S-methoxy Salicylic acid (23)
5.055 5.(0.03mole;CsHgO,, 168.15g/mole)** z @ A& 100.5 £ = (3mole;
CH;OH ; 32g/mole ; d” =0.79 ; i* 8k 67°C)en[fl A #L > 14 e 8 4 »
B &k Fifs 3 % 2 (0.3mole; H,SO, 5 98.5 g/mole, d =1.84)» 11 %
PN B RR o e BRP IR 24 PE s Bk F R YT R ek
i A~ BRPE & 40 2.52 5.(0.03mole; 84g/mole)srk iR ik 0 P fopnfih o
FRIRHE o 3P0 BIRSERE ~ ARk > VIBREL S 4 RIZ IR (5%
5g in 100ml H,O ; 0.059 mole ; NaHCO; 84.01g/mole)2? & & & fie ¥4
oo rvg 3 RAR S R AR L 2 A AR R S-methoxy-salicylic acid © B~ & 77
A ,}é“@,ké{ﬁ ° ~g & 47 e e H AP P (25cm in 30cm x 3cm
Silica gel 200 5. ; ##4p4 CH,CL s Jc 8 &% ¢ B & > 23 10-15
LAa) > B RGP R AP Methyl 2-hydroxy-5-methoxy
-benzoate (CoH;¢0s4; 182 g/mole)> ¥z > H- & ¥ 2.96 5> & 5 54.21 %>
Check TLC ( R¢=0.75; & #l in THF ; TLC ps. EtOAc in n-Hexane =

0.5mlin 2.0ml ) o
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L% 27 ek 3E kS B doT
UV : 1 max (CH;OH)nm(log ¢ ) : 318.5(3.38)
'H-NMR ( DMSO- ds, 200MHz)3(ppm) :

3.681(3H, s, C:~OCHj3), 3.857(3H, s, -COOCH3), 6.855-6.899 (1H, m),
7.065-7.1646(2H, m) , 10.122 (1H, s, ~OH)
PC-NMR(DMSO- ds,200MHz)3(ppm)

52.164 > 52.768 » 113.675 > 118.045, 120.776, 132.128, 135.831, 163.532,
165.254, 168.177 -

it & $ Methyl 6-methoxy salicylate(28) %] #

v § Os,..Ox
C-OH SC” T CH;
HsCO OH H,SO, in MeOH HsCO OH
78°C, refluxing
24 8

BP0 ¢ 5 A TR 6-methoxy Salicylic acid (24) 5.055 s
(0.03mole;CgHgO,, 168.15g/mole)** z ? @ 850 % = (30 mole ; d*
=0.79 ; #* B 67 C)eHFl AFL » M iF v g 4o~ VR 3 2 A
(0.3mole; H,SO, ; 98.5 g/mole, d* =1.84) » NE I & ¢ FP 3
o AP 36 P B R R0 D ORE o kB b~ BERE 4
2.52 5.(0.03mole; 84g/mole) stk i% ik 14 ¥ ekt BRIk o F B
ek Mg w2 R R L 0 MR EL A BRI TR(GC%)E & 7 R

oo ",% 3 B g 2 A ok 6-methoxy-salicylic acid o % B~ > 45 % g fé
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@A RBRG%)E & PR L R “,/Tf—i 52 il 6-methoxy
Salicylic acid » B~% 7 k& k3 ol BhiBAHsom o FE4X 04
PR R PR e fazZ 0 @9 4 B H A S o Methyl
2-hydroxy-6- methoxy benzoate (28)(CoH 004 5 182 g/ mole ) - 5% » -
T F 2835 0 AF 5183 %38 49.6-51.2 C » Check TLC ( Ry =
0.72; &3 in THF ; TLC developing solvent : EtOAc in n-Hexane=0.5ml
in 2.0ml) -

it &4 28 s d Ik EypdeT

B 3% (EIMS 5 70ev 5 mz) (] 27-1)

A EESE(m oz 1821 M) & BHEA F 58 CH Oy 52 + £ o
UV ¢ A max (CH;0OH)nm(log € ) : 318.5(3.38)

'H-NMR ( DMSO- ds, 200MHz)3(ppm) :

3.671(3H, s, C:-OCHj3), 3.693(3H, s, -COOCH3), 6.431-6.479 (2H, m),
7.094-7.177(1H, m) , 9.919 (1H, s, ~OH)
PC-NMR(DMSO- ds,200MHz)3(ppm)

52.244(1-COOCHj;) » 56.067(3—OCHj3) » 102.376 » 108.935, 111.416,

131.477, 155.880, 157.580, 167.157 -
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it & $ 2-[(4-Acetoxy-3-methoxy)benzyloxy] benzoic acid (34):7% %

(@) @]
COOH S—cHs COOH M—CH,
O .
@ OH 1 g /—Q K,CO; in DMF @O/—Qo
OCHs r.t. stirring, 30 mins OCH;
29 3 34

F R 0 fP~9 ¢ 34 Salicylic acid 1.38 5 (0.01Mole ; C;H¢O3
138.12g/mole) % *t 7 DMF 20 % = en[F] A Hg > 4 » & Rptfkdn 1.38
7. (0.01 Mole ; 138.21g/mole) £ # it 42 1.66 5 (0.01 Mole ;
166.00g/mole) = v ¢ J& ;% > 4r » 4-acetoxy-3-methoxy-benzyl chloride
2.14 5.(0.01 Mole ; C1oH;;03214.65 g/mole) » 3 4 = § ¢ BiF7
B 030 A g o Rk KO o BF RR Y 7 K(S00ml)E = oF Tz
Q00ml)s R &A% » @R & > Bk RFRF AL REL B &
R R R IRSEE WAk d 3% g 1A 17 B B2 4p & n-Hexane in EtOAc
(1:3)emad  REES T4 Bk oL BaRiicm @
kit o g0 0 ALE 1.67 B0 A F 52.79 % 2 90-91 TRl Bl > #
Pp4cT o 7 A 2-[(4-Acetoxy-3- methoxy) benzyloxy]benzoic acid
(C17H 1606 5 316.3 g/ mole) e Check TLC (R¢=0.82; & #L in THF ; TLC
developing solvent: n-Hexane 1.5ml + EtOAc 0.5ml ; 3 : 1) »

L&Y 34 R aE R AeT o

T 3#(EIMS ;5 70ev 5 m/2) (R 33-1)

A3 E(m /23160 MT)E & BHEA T 58 CyH 06 4 + £ o
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UV : A max (CH;OH)nm(log € ) : 262.5(3.74)
'H-NMR(DMSO- ds, 200 MHz)3(ppm)

2.218(3H, s) » 3.750(3H,) > 5.326(2H, S) > 6.856-7.062(4H, m) > 7.240(1H,
s,) > 7.437-7.489(1H, m), 7.759-7.806(1H, m), 10.479(1H, s, —OH) ©

PC-NMR (DMSO- ds, 50 MHz)3(ppm)
20.817, 56.258, 66.693, 113.115, 113.577, 117.867, 119.914, 120.749,
123.342, 130.624, 134.939, 136.153, 139.648, 151,288, 160.539, 168.940

2C) -

it & ## 4-methoxy 2-[(4-Acetoxy-3- methoxy)benzyloxy] benzoic acid]

35
COOH Q 0
P—Ch COOH M—cH,

OH + o K,COj5 in DMF /—Q*O

al » o}
H5CO OCHz  r.t. stirring, 30 mins OCHj

HCO
30 3 35

HF AT FE AP RALA Y ¢ FH S-methoxy-2-hydroxy
-benzoic acid1.68g (0.01Mole ; CgHgOy4, 168 g/ mole)ia *>t 7 = 7 figh=
(DMF)10-15 % < 1 FIAFL » e ~ 0 & 3dchig Kl pedn 138.21 &
(0.01 Mole ; 138.21g/mole)E v ¢ g gl it 49 166 5.(0.01 Mole ;
166.0g/mole) 22 4-acetoxy-3-methoxy-benzyl chloride 214.65 5. (0.01
Mole; C1oH{105214.65 g/mole) > 2 7 #+> & Rir 5 v ¢ 557 o

30 248 0 @Bk B o e » EAECKSOm o ik 0 R 10 4480 iF
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Ja o PRz > B dEA o 70C 0 ¢ FE(10ml)EAE B > Se 2
E(ISmDIEP Bk B FE > A EP ERHITH > BRPFS
PRI SHh gc% L 1715 A5 4933% - 38 70-71 C - &
A 4 4-methoxy 2-[(4-Acetoxy -3- methoxy)benzyloxy] benzoic acid
(CisHis07 5 346.33 ) - Check TLC /% 4% % stk 34 o P B3 > Hcdpdo™ o

i &4 35 it oF kR T

T3 (EIMS ; 70ev ; m/z) (B 35-1)

A aES g (m/ z 346.0 0 MT) £ A F 58 CigHigOp eha =+ £ o
UV @ A max (CH;0H)nm(loge) - 261.5(3.81)

G o k3 (IR) v (KBr) em™ (35-2) & kB &,/ 381 49(KBr) 1 © 100 -
1755.22 cm’ 3¢ efwn fe ¥ SUF > C=0 i B e o

'H-NMR(DMSO- ds, 200 MHz)3(ppm)

2.213(3H,s), 3.742-3.751(6H), 5.293(2H, s), 6.449-6.510(2H, m),
7.025-7.091(2H, m), 7.213(1H, s), 7.696-7.743(1H, d, J=Hz), 10.727(1H)
PC-NMR (DMSO- ds, 50 MHz)3(ppm)

20.822, 56.071, 56.255, 66.400, 101,417, 105.739, 107.984, 113.183,
120.712, 123.339, 131.973, 135.042, 139.609, 151.266, 163.195, 165.780,

168.984, 169.119 -
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z

it £ % 5-methoxy 2-[(4-Acetoxy-3- methoxy)benzyloxy] benzoic acid]

(B6)HU A
Q Q
COOH N—CHs COOH M—cH,
o K,CO;3 in DMF o]
+
HacoGOH of <:\< = > HSCO—Q—O :
OCH, r.t. stirring, 30 mins OCHs
31 3 36

PFFH/T TR FEERPL A I HW S-methoxy-2-
hydroxy-benzoic acid 1.68g (0.01Mole ; CgHgOy4, 168 g/ mole)iz »+ 7 =
" figre(DMF)20 % 2 chffsgsg(DMF 3¢ 12ml € § 491730 A& 3 ehfe

TAVIR) o Ae r w F RE R anE R R 47 138.21 5 (0.01 Mole ;
138.21g/mole) v & %gf gk it 49 166 5. (0.01 Mole ; 166.0g/mole)£s
4-acetoxy-3-methoxy-benzyl chloride 214.65 3. (0.01 Mole ; CioH;,0;
214.65 g/mole) » F ik Eihd = 5§ v & iR F RiR P BT B
30 248 0 B0k B o Ae ~ AR S0ml o = ik o R 10 A48 iF
Ja PPk B JE AP o ¢ FR(10ml) AR B4 0 4k 2 d=(15ml)
IRPBR ERPEEPEI Shofc o L 1.82 50 A F 52,55
% ° “% B 53-55 C - ¥ A& ¥ 5-methoxy 2-[(4-Acetoxy-3-methoxy
benzyloxy)benzoic acid](CsH;s0; Mol. Wt.: 346.33) - Check TLC ;% 4%

& SLlE 34 RIRIGE o HEdpdeT
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i &4 36 g E kBT

UV © A max (CH;0H)nm(loge) : 261.5(3.81)

'H-NMR(DMSO- ds, 200 MHz)3(ppm)

2.208(3H, s), 3.669(3H, s), 3.741(3H, s), 5.329(2H, s), 6.850-7.340(6H,
m, Ar-H), 10.095(1H, s)

PC-NMR (DMSO- ds, 50 MHz)3(ppm)

20.836, 56.031, 56.252, 66.645, 112,915, 113.046,113.403, 119.047,
120.256, 123.346, 123.696, 135.038, 139.560, 151.256, 152.151, 154.698,
168.633, 168.985

it & ¥ 6-methoxy 2-[(4-Acetoxy-3-methoxy benzyloxy)benzoic acid

€L R |
Q
HyCO  COOH O>_CH HsCQ  COOH >—CH3
3 . o]
@OH N J K,CO; in DMF @Oﬂ \>_
Cl r.t. stirring, 30 mins OCHj,
OCH,
32 3 37

P F AT ZE 0 FBRAMAG ¢ FH 6-methoxy-2-hydroxy
-benzoic acid1.68g (0.01Mole ; CgHgOy4, 168 g/ mole)ia *>t 7 = 7 figh=
(DMF)10-15 = = engE5p 53 (DMF 3t 12ml ¢ 5 4p373° & 4 cnge B )
W) 4 r v ¢ SEkenE R pl L 4w 138.21 5.(0.01 Mole 5 138.21g/mole)
B og 4 gk gk it 4 166 5 (0.01 Mole ; 166.0g/mole %
4-acetoxy-3-methoxy-benzyl chloride 214.65 3.(0.01 Mole ; CioH;,0;

214.65 g/mole) » F it d #hd B A E 6 & BB 0 BT W30 A
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4 B F b o %5 it 5 k(500ml)E 2= & 7 %2 (200ml) iR &

v

~Y

{

w

Vi o g BR G E iR ) o iR B & T R BRI
Wihd Bk o 217 ¢ 1k 5 Column D.S. ( n-Hexane 900ml + CH,Cl,
25ml;silica gel 70-230 mesh; ¢ 4L /2 3em,/ & & 20cm, /3 o 15cm;
Re=0.257 2x% (%4F) o §2% > HLE 1.67 5 0 A 5 52.79 % ° %5 B 4445
C » &4 6-methoxy 2-[(4-Acetoxy-3-methoxy benzyloxy)benzoic acid]
(CisH1307 5 346.33) e Check TLC gevelopment solvent [F 35 © 7B B 3% e 4o -

L &4 37 ek IE kAT

UV A max (CH3;0H)nm(loge) - 261.6(3.82)

'H-NMR(DMSO- ds, 200 MHz)3(ppm)

2.205 (3H, s), 3.686 (3H.s), 5.728 (3H, S), 5.229 (2H, s), 6.447-6.496 (2H,
m), 6.967-7.195(4H, m), 9.987(1H, s).

PC-NMR (DMSO- ds, 50 MHz)3(ppm)

20.837, 56.185(2C), 65.815, 102.534, 108.988, 11.340, 112.344, 119.985,
123.111, 131.610, 135.684, 139.223, 151.156, 155.917, 157.696, 166,441,
168.983
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1L

& P Methyl 2-(4-acetoxy-3-methoxy benzyloxy) 4-methoxy

benzoate (38)4% %

H,CO
H3;CO OCH, (o)

:/< K,CO; KI in DMF OCHjy
O
25C >
oH ' Cl }/-—(:H3 hcd ;< &*O%CH
o]

HsCO

3
33 3 38

HF AT T P EF 0§ % Methyl 2-hydroxy
-5-methoxy-benzoate 1.82 5. (ImMole ; CO9H1004 182.17g/mole)i% >+
7z DMF(25ml)«[g] & #5,(200ml) > 4 » & kg k49 1.38 5.(0.01 Mole ;
138.21g/mole) ¥2 v & 3k epm -k & i 42 1.66 5 (0.01 Mole ;
166.00g/mole) - & Mg T W IEE & ¢ B F R 0 4r ~ 4-acetoxy-3-
methoxy-benzyl chloride 2.14 5.(1 mMole ; CioH;;0;214.65 g/mole)F
WAd RiFBR - 2 PRI F R R iR 7 -K(500ml)E
S F 7 Q00ml)uR £ AR o HEGR & 0 BE ik m o~ A R i AL

Pe- 3 iz k ﬁk@/%ﬂﬁ’1471’373/pn’z’°—rg""1z‘ﬁ&3“ﬁé§?]‘ &

A

e g (10 5) 0 Beo ik RRESE e LR ABELE S F 0
I5Smle# % 3% > Fd & FHhGHhit&F  fE 52 1815 &
F 50.2% o3 2k 75-76 C ° Methyl 2-(4-acetoxy-3-methoxy benzyl oxy)
4-methoxy benzoate (C;9H0O; Mol. Wt.: 360.4 ) - Check TLC( R =

0.52; &3 in THF ; Check TLC gevelopment solvent 2 35 ©
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i* &4 38 cnEoE R F B AeT

¥ 3% (EIMS ; 70ev ; mV2) (] 38-1)

A EES g (m /2 361.0 0 MY & B HEA F 58 CoHyO; eha + £ o
UV @ A max (CH;0H)nm(loge) : 255(3.98)

iz ¢h &3 (IR) v (KBr) em™ (38-2) : ik B ¥ & /%t 4#(KBr) 1 : 100 -
1758.19 em™" 38 e o4 AGF >t C=0 ehid B =i -
'H-NMR(DMSO- ds, 200 MHz)3(ppm)

2.221 (3H, s), 3.770 (9H, ), 5.149 (2H, ), 6.532~6.708 (2H, m),
7.066(2H, s), 7.317(1H, s), 7.698-7.741(1H, d, J=8.6Hz) -

PC-NMR (DMSO- ds, 50 MHz)3(ppm)
20.719, 51.845, 55.913, 56.071, 69.670, 100.769, 106.133, 111.747,
112.569, 119.205, 123.088, 133.595, 136.351, 139.052, 151.239, 160.006,

164.291, 165.752, 169.027 -

it & $ 2-chloro-(4-acetoxy-3-methoxy benzylamine) benzene(42) % #

Cl

o cl
©/NH2 + /—<;>7O—ICI:—CH3 CH,Cl, in TEA @NH OCHjs
“ OCH < § 0-G~CH,
3 o)
39 3 42

R ALB-E P % 88 2-chloroaniline 1.27 5 (0.01Mole ; COH6CIN
127.57g/mol)ia ** 7 = % ¥ = 50 T = 1[F] K FL(100ml) > 4 > %
4-acetoxy-3-methoxy benzylchloride 1.07 5. (0.005mMole ; C10H11ClO;

214.65g/mole) > MEF I 10 » 4875 v ¢ WRITS 0 UETFIE 2
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JpE S Al R BLEE 0 b » BEP R Z o 0500 s
(Triethylamine ; C6HI5N ; 0.005Mole ; 101.90g/mole) » & H & =
EMRR o FE 2448 ) Fo & T RBRRALF ISP RN
B iR PAREZ 0 Bed d AR g0k 0 LE 167 w0 A5
52.79 %<3 8.92.4-92.8 °C - & 4 2-chloro-(4-acetoxy -3-methoxy benzyl
amino) benzene (C;sHsCINO; 305.76 g/mole) - (Check TLC & B ;% EA
in n-Hexane : 0.1 in Iml ; R;=0.21 ; S5cm in 2cmXx6¢m) » Bl 3% #2_ 0 #ic
PpAoT -

i E 4D ek Rl

UV : A max (CH;OH)nm(log ¢ ) : 300(3.08)

'H-NMR(DMSO- ds, 200 MHz)3(ppm)

2.181(3H,s), 3.692(3H,s), 4.340(2H.s), 6.509-6.571(2H,m), 6.859-7.222
(5H, m)

PC-NMR (DMSO- ds, 50 MHZ)3(ppm)

20.834, 46.284, 56.091, 111.834, 112.184, 117.075, 118.318, 119.007,
122.988, 128.319, 129.422, 138. 402, 139.242, 144.293, 151.155,
169.047
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it & % 2-methyl-(4-acetoxy-3-methoxy benzylamine)benzene(43) % #

O
@NHZ + ﬁQo E-CHy_CH;Clyin TEA _ @ OCHa
Cl
ocH, ;< />7o c CHs,
40 3 43

F R o FPEP R 48 2-methylaniline 1.07 5.(0.01Mole ; C;HoN
107.15g/mol e)i3*t 7 = %  *= 50 = 2 hF] A Fg(100ml) > 4v > % 48
4-acetoxy-3-methoxy benzylchloride 1.07 5. (0.005mMole ; C;oH;;ClO;
214.65g/mole) > MEEF I 10 A 455 v ¢ kAT S 0 ME R 2
JpE s B FE 0 BEREE b x EP R = ok 0500 s
(Triethylamine ; CsH;sN 5 0.005Mole ; 101.90g/mole) » & H & = &
Ak #F 8 2448 | P 52 5 P =BT ISP LR BRI

g kR o Bed FARRT 0 0% 0 AEE 167 50 A 5 5279
% ° % 8k 77-78 °C » A& ¥ 2-methyl-(4-acetoxy-3-methoxy benzyl amino)
benzene (C;H;oNO; 285.34 g/mole) - (Check TLC % F /% EA in
n-Hexane : 0.1 in Iml ; R¢;=0.21 ; Scm in 2cmx6cm) o Bl 3% #2_ > #cdy
47T

it £ 43 k3 Jc;-g-ﬁ'{%—kr'f :

T3 (EIMS ;5 70ev ; mVz) (B 43-1)

A3 s g (m/2285.0 0 M) # & S X ;3¢ CsHoNO; e 3+ & o
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UV : A max (CH;OH)nm(log € ) © & + w3z & 296.8(2.76) -
jz b & #(IR) v (KBr) em™ (43-2) 1 B R & /61 42(KBr) 1 : 100 -
1749.44 em™' 53 e o4 ALGF >t C=0 ehid B s e -

'H-NMR(DMSO- ds, 200 MHz)3(ppm)

2.127(3H, s), 2.187(3H, s), 3.70093H, s), 4.280-4.310(2H, d, J=6Hz),
5.553(1H, m), 6.360-6.475(2H, m), 6.843-6.970(4H, m), 7.114(1H, s).
PC-NMR (DMSO- ds, 50 MHz)3(ppm)

18.229, 20.831, 46.690, 56.067, 110.077, 111.836, 116.270, 119.113,
122.264, 122.863, 127.060, 130.182, 138.300, 140.031, 146.570, 151.129,

169.072 -

it & # Ethyl 2-(4-acetoxy-3-methoxybenzylamine) benzoate (43) % %

o Os_OCH,CH,4 OCH,CHj
HsC-C-0 - 7 R ©
cl H2N K2C03 m DMF, r.t. H3C_C_O

CH30 NH
CH30

3 41 44

7R ALB-& ¢ 3 Pk 48 Ethyl anthranilate 1.65 5. (Ethyl 2-amino-
benzoate ; 0.01 Mole ; CoH;{NO, 165.19g/mole ; UV Short wave % &
d ¥ k)33 7 DMF 25 ¥ 2 ehlf] K #5(300ml) » 4v > & -Kpfasn 1.38
7. (0.1mMole ; 138.21g/mole ; reagent grade K,CO3)£2 . it 49 1.66 5
(0.01Mole ; 166.00g/mole ; reagent grade KI )£2 v ¢ %f 3> 4-acetoxy-3-
methoxy-benzyl chloride 1.82 5.(0.085 Mole ; C;oH;;0;214.65 g/mole ;

W R EF BTN BTN S SR T 90C 0 B EP
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R A4 Bk 40 245> TLC 2 R F = 20 22k 4o o
MW ST o K RGRE 72 F 7 =K% 7%(500ml in
1200ml ) #2535 > iR > FE > BRI FP - F T R 0 BR
g Wihd B o e r e 20 0 E 24 ) > BRI 0 B
M BT UL S F TRAL SN FE WD R
fr 25 ¢ Rk > Bew & FRIRE O §0% o HLE 1.67 5w A 5 48.63 %>
% B 90-91 C - ¥ 2 # Ethyl 2-(4-acetoxy-3-methoxy benzylamine)
benzoate(C9H;NOs; 343.37) ©

4 43 0k of L Bl

T 3#(EIMS ;5 70ev 5 m/2) (R 44-1)
A (m/z343.9 0 M) % & B A F 2% CHy NOs e + £ -
UV : A max (CH;0H)nm(log € ) : 346(4.05)

'H-NMR(DMSO- ds, 200 MHz)3(ppm)

1.224-1.295 (3H, t), 2.198 (3H, s, H-4’-OCOCHs), 3.708 (3H, s, 2-OCH),
4.174-4.280 (2H, dd , J=7.04Hz, J=7.01Hz, -OCH,CH,), 4.408 (2H, d,
J=5.72, -NH-CH,-), 6.516~7.305 (6H, m), 7.768-7.815 (1H,d), 8.081 (1H,
t).

PBC-NMR(DMSO- ds, 200 MHz)3(ppm) :

14.595, 20.815, 46.206, 56.121, 60.558, 110.161, 112.125, 112.357,
115.210, 119.237, 113.221, 131.574, 135.118, 138.677, 150.853, 151.284,
168.204, 169.023
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it £ % ethyl 2-(4-hydroxy-3-methoxy benzylamino)benzoate (45)% #

O—-CH,CH
0 O-CH,CHj o 2CHz
A o . HO

H,C O NaOH (10N; 2g in Sml) . HN
HN . o~
. H3CO
HyCO in ethanol 20ml (95%); 80°C 3
44 45

F R > fP-v ¢ 2-(4-acetoxy-3-methoxy benzylamino)benzoate %%

&8 3.27 5.(0.01 Mole ; CI9H21NO4 327.19g/mole ; UV Short,long

ah e KA % TON(Z 3 i 4p 2.0g 73 > Z 4 K Sml ; 0.05Mole) = & ¢ &
ik o e i (80C) 0 30 A& RRENE BRI HH o Aok #F
Bk BT U FAEREZ > BE F itk o T RRAE RS
BoATd o iR L gk o Beu d BSRIBE G0% 0 fLE 167 o
A5 1.81 % ° %3 2 161-162 C - A # 2-(4-hydroxy-3-methoxy benzyl
amine) benzoic acid - (C7H;9NOy4; 301.3 g/ mole) > Check TLC ( ethanol
in CHCI; 0.1ml in 2ml)

i &4 45 ek IR K iAo T

UV ! A max (CH;0H)nm(log ¢ ) : 434.5(2.09)

fz #h &3 (IR) v (KBr) cm™ (B 45-1): kB # & 781 49(KBr) 1: 100 ¢
1658.78 cm’™" 3 ek g i BTt C=0 il B f

'H NMR (DMSO- dg, 200 MHz)3(ppm) (] 45-2) :

1.227-1.293 (3H, t), 2.196 (3H, s, H-4’-OCOCH3), 3.706 (3H, s, -OCH),
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4.172-4.278 (2H, dd, J=7.06Hz, J=7.08Hz , -OCH,CH,), 4.407 (2H, d,
J=5.74, -NH-CH,-), 6.517~7.303 (6H, m), 7.766-7.813 (1H,d), 8.081 (1H,
t).

C NMR(DMSO- dg, 200 MHz)3(ppm) (&) 45-3)

14.595, 20.813, 46.201, 56.113, 60.560, 110.152, 112.235, 115.212,
119.233, 123.223, 131.576, 135.124, 138.684, 150.853, 151.285, 168.205,
169.032

it & # 2-(4-hydroxy-3-methoxy benzylamino) benzoic acid(46) % #

OH
o] O-CH,CHg o

O HO
HsC O NaOH (10N; 4g in10ml) HN
HN ; > HyCO
in ethanol 20ml (95%) and H,O 40ml

44 46

F R 0 fLP~d ¢ 2-(4-acetoxy-3-methoxy benzylamine)benzoate & db
3.27 5.(0.01 Mole ; C19H21NO4 327.19g/mole ; UV Short,“long wave
FES LR VRN E 2 ¢ BEQ0ml)E Z& A K (40ml) sh[R] K HE
(300ml) » v » & ¥ it 4h kA% ION(Z 3 1 40 4.0g 33 Z 4K
10ml ; 0.1Mole) = v & R 5% > se#ie (110°C) > & ik i = 4hd 7
P 30 248 TLC * HRIF B2 Ba4ef o 1 3R o
RS 2% 0 @A kA @ ¢ FIRE S 4 kL 100mI(0C) 0 F
"k ek BEL(37% 5 Sml) F A oK (45ml)i% % 0 ME2- PR 0 = 4o~ 15ml
(pH =6-7) > d 4 it &) > i34 FIRAT g2 ahd BiR) - 7 i

Y 2
=) .

5

s R T B L FREZ 0 Bd F AR R 50
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HE 1.67 50 & F 5535 % A 4 2-(4-hydroxy-3-methoxy benzylamine)
benzoic acid (C7H;oNOy ; 301.3 g/ mole) %3 B 92.4 — 92.8 C - Check
TLC (R¢=0.5; &4 in THF ; TLCpg: ethanol in Chloroform : 0.1ml +
10ml) -

i &4 46 g 3T K R4 T

UV : A max (CH;OH)nm(log € ) : # * =z & 346.0(3.82) o
jz b %3 (IR) v (KBr) cm™ (34-2) : JE B ¥ &/ i8 1t 49(KBr) 1 : 100 o
1672.28 em'™' 38 e o4 ARG C=0 ehid B s e -

'H NMR (DMSO- dg, 200 MHZz)3(ppm) :

3.692 (3H, s, -OCHs), 4.249 (2H, s, -NH-CH,-), 6.474-6.699(5H, m),
6.891(1H, s), 7.235-7.313(1H, t), 7.737-7.777(1H, d, J=Hz), 8.875(1H, s,
NH)

C NMR(DMSO- dg, 200 MHz)3(ppm)

46.413,55.973, 110.540, 112.031, 112.124, 114.825, 115.888, 120.050,
130.282, 132.083, 134.848, 146.004, 148.082, 151.186, 170.471

it & # 2-(a-D-acetyl-Glucose) benzoic acid(49) % #

OAc OAC
o COOH o
ACO + HO . Aco/mo COOH
AcO OAC K,COj; in DMF; 25°C AcO OAG \©
Br
47 48 49

% 0 #EB-v ¢ 34 2-hydroxy benzoic acid 1.38 5. (0.01Mole ;
CHeO; ; 138.1g/mole)7 **  DMF( 25ml):r[f] & #L(50ml) » 4c » 5 &
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$p e oK e 47 1.38 50(0.01 Mole ; 138.21g/mole)=2 v & 3pt i
KL v 49 1.66 5.(0.01 Mole; 166.00g/mole) » & 7 #4L = v & Rk o
4v » Acetobromo-a-D-glucose 8.22 5.(0.02 Mole ; 411.22 g/mole ; % B
97%) > B F ¥+ 6 -] FF > 4v » ke A7 k(200ml) 0 FE 0 STk 0 iF
B PR TR AR B AR R A0 B ik o B
§ AR TR AL 3.67 50 A S 7581 %o %3 B 192.5-193C o
7 A& 4 2-(a-D-acetyl-Glucose) benzoic acid (Cy,Has O13 5 467 g/mole) °
Check TLC(R;=10.52; & # in THF; TLC developing solvent: n-Hexane
1.5ml + EtOAc 0.5ml - | Bl » #cdpde™

t & 49 hE kAT

# 3 (EIMS ; 70ev 5 m/z) (B 49-1)

PG R RAE A K S LA R E(m/ 2467 M) e d K1
& # >t Acetyl-o-D- glucoside » #E5g A F + 24 4 B2 fpgk i@ ¥
LR ERA RS S LB T I m/ 2271~ 211
169.1~109.1 % 4 & - fho 5 (m/z43.1°M"; 100%) 5 §F >+ (CH5C
=0") ¥4 o

UV : A max (CH;OH)nm(loge) : # * ¥ 4 e 313.5(3.29) -
'H-NMR(DMSO- ds, 200 MHz)3(ppm) (Bl 49-2)

1.974-2.054 (12H, s, 2°, 3°, 4, 6’-OCOCH3) , 4.128-4.272(3H,m),
5.160-5.338 (4H, m), 5.859-5.899(2H, m), 6.875-6.968(2H, m), 7.465(1H,
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m), 7.751-7.800(1H, m), 10.21(1H, s) «

PC-NMR (DMSO- ds, 50 MHz)3(ppm) (&) 49-3)
20.57(4C), 61.38, 67.76, 69.92, 72.46, 72.82, 92.25, 111.04, 117.69,

119.74, 130.36, 136.85, 162.08, 168.18, 169.29, 169.40, 170.07, 170.59 -

it & # 2-(acetyl-Glucose)-4-methoxy benzoic acid(50) % #

OAcC
o} COOH OAc
AcO
* HO Q COOH
AcO » AcO
OAc : . 0
Br K,CO3 in DMF; 25C AcO OAC
OCHjs

OCH,

47 21 50

F R 0 fLP~9 4 ¥ %k 2-hydroxy-4-methoxy benzoic acid 1.68 5.
(0.01Mole ; CsHg Oy ; 168.15 g/mole)iz *+ 3 DMF( 25ml) ¢ [f] & #g
(50ml)» 4c » 6 ¢ $ER ka4 1.38 2.(0.01 Mole; 138.21¢g/mole)
B d 3E ok v 4m 1.66 5.(0.01 Mole 5 166.00g/mole) » & % #
EX | FPRFR 0 4 » Acetobromo-a-D-glucose 8.22 5 (0.02
Mole ; 411.22 g/mole ; ¥ & 97%) > B & #HIE 6 | R 4 ¢ xR o
Bk E s o 4o r ke 4K (200ml) > R o ST 0 Bk 0 PR o
TERLERERR O EE N IR ¢ iRk B0 FERRT
§of o HE 33550 A F 67.26 %- ¥ 2-(a-D-acetyl-Glucose)-4 -methoxy
benzoic acid (CyyHys O3 5 498 g/mole) 3 B 136.7 — 146.5 °C - Check

TLC(R¢= ? 5 &3 in THF ; TLC developing solvent: n-Hexane 1.5ml
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+ EtOAc 0.5ml -

L&Y S0 iR aE kAo o

T 3#(EIMS ; 70ev ; m/2) (R 50-1)

PG RS A F [ LFI A F B E(m /2498 M) e d AT
& 3 B>+ Acetyl-a-D- glucoside > #E5g 4~ + + E 5 4 B e figfk > ¥
B ERA p s AF o ¥ R F m/2270.95211.0>
169.0~109.0 % 4 & o L& S(m/z43.1> M ; 100%) 3 B>+ (CHsC
=0 ¥4 o

UV A max (CH;0H)nm(loge) : 346.0(3.54)

'H-NMR(DMSO- ds, 200 MHz)3(ppm) (&) 50-2)

1.932-2.009 (12H, s, 2’, 3°, 4°, 6-OCOCHs;) , 3.755 -4.242 (4H, m),
5.122-5.295(3H, m), 5.810-5.851(1H, m), 6.365-6.416(2H, m),

7.615-7.662(1H, m), 10.34(1H, s)

PC-NMR (DMSO- ds, 50 MHz)3(ppm) (&) 50-3)

20.538(4C), 55.546, 61.390, 67.798, 69.951, 72.463, 72.724, 92.010,
100.729, 104.004, 108.188, 131,776, 164.396, 166.529,167.842, 169.276,

169.388, 170.028, 170.551 -
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it & % 2-(o-D-acetylglucose)-5-methoxy benzoic acid(51) 4% #

OAcC

OAC
Aco/mc HO K,COj; in DMF - Ac;)co o
AcO OAC 25C OAC
Br OCH3 OCH,4
47 22 51

1

F R 0 P48 k% k 2-hydroxy-5-methoxy benzoic acid 1.68 5
(0.01Mole ; CsHg Oy 3 168.15 g/mole)iz *+ 3 DMF( 25ml)£[f) & #g
(50ml)» e » 6 ¢ $FA s KA 49 1.38 %(0.01 Mole; 138.21g/mole)
B d 3E i ok L 4 1.66 5.(0.01 Mole 5 166.00g/mole) » & % #
e d B P RIER 0 4e ~ Acetobromo-a-D-glucose 8.22 5.(0.02
Mole ; 411.22 g/mole ; B 97%) » B ##+ 6 | BF > i1k F Ji 0 ¢

» Pk ez A K (200ml) B R o UK 0 g 0 B E o TR S L B
o FE TN iR e Rkl > Beu FESRIRT o §0 0 HEE
298 w0 A F 5981 % (7 A+ 2-(0-D-acetyl-Glucose)-5-methoxy
benzoic acid (CyyHys O3 5 498 g/mole) - %3 B 157.7 — 157.5 °C » Check
TLC(R¢=0.52; & #L in THF ; TLC developing solvent: n-Hexane 1.5ml

+ EtOAc 0.5ml -

CEFP 51 R aE Ry AeT o

T 3#(EIMS ;5 70ev 5 m/2) (R 51-1)

PG R RAE K F A LTS S BT % (m/ 2498 M) o d 2
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& # >+ Acetyl-o-D- glucoside » #8F 4+ + 2% 4 B2 fpgk i@ ¥
BT prpk s F Y BT L LR m/2270.94210.8
168.9 ~109.0 % % 5t % 5 (m/z43.1> M"; 100%) 3 § > (CH,C
=0")eh¥r 4 o

UV : A max (CH’OH)nm(loge) : # = w4 & 345.5(3.54) o

fz ¢h &2 (IR) v (KBr)em™ (51-2) : ik B ¥ & /%t 47(KBr) 1 : 100 o
1768.72 cm’ 3¢ e o4 SGF 2t C=0 i B e o
'H-NMR(DMSO- d, 200 MHz)8(ppm) (&l 51-3)

1.960-2.018(12H, m), 3.730(3H, s), 3.945-4.274(3H, m), 5.155-5.329(3H,

m), 5.815-5.854(1H, m), 6.837-7.206(3H, m), 9.805(1H, s). -

PC-NMR (DMSO- ds, 50 MHz)d(ppm) (8] 51-4)

20.553(4C), 55.760, 61.365, 67.793, 69.970, 72.299, 72.793, 92.380,
110.362, 111.234, 118.783, 125.845, 152.275, 156.672, 167.877, 169.268,

169.399, 169.993, 170.547 -
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it & # 2-(acetyl-Glucose)-6-methoxy benzoic acid(52) % #

OAcC
) COOH OAc
AcO +
HO OCH . (e}
AcO 3 K2C03 in DMF AcO COOH
OAc B > o (@] OCH3
' 25°C Ac OAc

47 23 52

L

F I 0 fP-v ¢ 3k 2-hydroxy-6-methoxy benzoic acid 1.68 7
(0.01Mole ; CgHg Oy ; 168.15 g/mole)is ** 7 DMF( 25ml)n[F] X g,
(50ml)» 4 » & & $Edchi KELAE47 1.38 2.(0.01 Mole; 138.21g/mole)
By d e ok (v 4w 1.66 5.(0.01 Mole ; 166.00g/mole) » # % #&
Eaamd BEPRER > v r Acetobromo-a-D-glucose 8.22 5. (0.02
Mole ; 411.22 g/mole ; & 97%) > B ##+ 6 | BF & 4 Rk o 4
*rRERE AR (200ml) » FFE K 0 Wi B o TR AR S
R FE ¥ 0 B o PREZ 0 Bod d R 0 G0 fEE
312 500 A F 62.65 % > 17 A F 2-(0-D-acetyl-Glucose)-6-methoxy
benzoic acid (CyyHys Og3 5 498 g/mole) » %3 B 136.5 — 136.8 C » Check
TLC(R¢=0.52 3 in THF ; TLC developing solvent: n-Hexane 1.5ml
+ EtOAc 0.5ml -

iS4 52 cht IF kBT

T3 (EIMS ;5 70ev ; mVz) (B 52-1)
PG T RAE K R A LTS S 4 % (m /2498 M) o d At

122



& # >+ Acetyl-o-D- glucoside » #8F 4+ + 2% 4 B2 fpgk i@ ¥
R prp s S Y BT T L3 m/2270.9-211.0
169.0 ~ 109.0 % % 5t #% 5 (m/z43.1> M"; 100%) 3 § B> (CH,C
=0") ¥4 o

UV @ A max (CH;0H)nm(loge) : 346.0(3.54)

G o k3 (IR) v (KBr) em™ (52-2) & LB #5581 47(KBr) 1 © 100 -
1755.22 cm’ 3¢ e o4 SGF 2t C=0 i B e o

'H-NMR(DMSO- ds, 200 MHz)3(ppm) (52-3)

1.966(12H, s), 3.733(3H, s), 3.90-4.265(3H,m), 5.162-5.266(3H, m),
5.869-5.906(1H, m), 6.298-6.503(2H, dd, J=7.6Hz, J=8.4Hz), 7.233-
7.317(1H, t, J=8.4Hz), 10.886(1H, s)

PC-NMR (DMSO- ds, 50 MHz)8(ppm) (52-4)

20.551(4C), 55.774, 61.528, 67.675, 70.115, 72.693, 72.843, 92.053,
102.072, 109.739, 136.201, 161.376, 163.790, 169.098-170.563(5C=0)
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z

it & # 2-[(3-methoxy benzylamino-4-a-acetyl-Glucose)] benzoic acid

(52) | &
OAC
OCH, °
OAGC HO ACO OCH;
o)
0 AcO OAGC
AcO + K,CO; in DMF
AcO OAC NH >
L ©: r.t. 2hrs NH
COOH ©:
COOH
47 46 53

F 8 0 P9 4 % % 2-(4-hydroxy-3-methoxybenzylamino)benzoic acid
2.73 5. (0.01Mole; CysH sNOy4;273.282g/mole; ¥ %)% *+ 7 DMF 25ml
] A FL(125m) T B 5% F 0 de 28 F AR R 4T 138 R
(0.01 Mole ; 138.21g/mole)22 v & 3k cnm K& it 49 1.66 7 (0.01
Mole ; 166.00g/mole)% # ¢ ¥ % Acetobromo-a-D-glucose 3.2 5.(0.008
Mole ; 411.22 g/mole ; & 97%) > B F % 4 WL > § ¢ FiFrEg >
vod R 090 Ads o Bk E R BRAIEB T 0 kB 50mlc #E 20

A I "ﬂﬁﬁzﬁﬁ&’@&’ﬁ’w@?’ v ﬁgf‘%-ﬁ-:‘*‘kaﬂa?‘fz’ = ”F"’rt”. ’

f

Wi o © R o Pru ¢ BRI 0 30 fEE 334 50 0 A 5 55.38
% > 1% & 4 2-[(3-methoxy benzylamino-4-acetyl- Glucose)] benzoic acid
(C29H33N013 ; 603.57 g/mole) ° ’g-,g‘!% 153.6 —154.2 OC °

i &4 53 cht oF ke T
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T 3#(EIMS ; 70ev ; m/2) (W) 53-1)

AT E(m/ 26028 M) & BHEA F 58 CpHyNOis » 5 £ &
it &% >t Acetyl-0-D- glucoside » #E5g 4 + + 25 4 B¢ figsk > i
¥ LRt pRA F (M-60)LF f& > TP R m/ z
273.~211~109 % % & i S (m/z43.1> M 5 100%) 3 § i (CH5C
=0")% R ETH o

UV : A max (CH;OH)nm(loge) : & = vz & 346.5(3.62)

iz ¢b &2 (IR) v (KBr) em™ (53-2) © kB &/ 31 47(KBr) 1 : 100 -
1730 cm™ ~ 1693.50 cm™ b f acetoxy group £2 # ik enzt 2 (C=0)s yz o

'H-NMR(DMSO- ds, 200 MHz)3(ppm) (53-4)

1.952~1.966, (12H, s, 2’-OCOCHj3, 3>-OCOCH3, 4’-OCOCH;,
6’-OCOCHS3,), 3.733 (3H, s, 6-OCH3), 3.85 (1H, m, H-4"), 4.01~4.084
(1H, dd, H-2"), 4.0202~4.265 (1H, dd, H-37), 5.162~5.266 (3H, m,
H-5",H-6), 5.869~5.906 (1H, d, H-1"), 6.319 (1H, d, H-3), 6.482 (1H, d,

H-5), 7.275 (1H, t, H-4), 10.886 (1H, s, -COOH)

PC-NMR (DMSO- ds, 50 MHz)3(ppm)(53-4)

20.551 (2’-OCOCH;, 3’-OCOCH3, 4’-OCOCH;3, 6’-OCOCHS3,), 55.774
(6-OCH3), 61.528 (C-6”), 67.675 (C-3”), 70.115 (C-4"), 72.693 (C-2"),
72.843 (C-57), 92.053 (C-17), 102.072 (C-1), 102.291 (C-5), 109.739
(C-6), 136.201 (C-4), 161.376 (C-2), 163.79 (C-6), 169.098, 169.239,
169.372, 170.059, 170.563 (2°’-OCOCHj3, 3’-OCOCH;, 4’-OCOCH;,
6’-OCOCH;, 1-COOH.)

125



o

o

[
.

Minke E. W. Roach C. Wim GJ. Hol, Christtohpe L. M. J. Verlinde.
Structure-based exploration of the ganglioside GM1 bending sites of
Escherichia. coli Heat-labile enterotoixn and cholera toxin for the
discovery of receptor antagonists. Biochemistry, 1999, 38,
5684-5692 .

2. http://www.who.int/vaccine research/diseases/e e coli/en/

3. &R FEd .9_%‘« http://www.who.int/topics/cholera/en/

4. Tl i ¥ #1 5 http://www.cde.gov.tw/

5. Holmgren J., Fredman P., Lindblad M., Svennerholm A. M. &
Svennerholm L.(1982). Rabbit intestinal glycoprotein receptor for
Escherichia coli heat-labile enterotoxin lacking affinity for cholera
toxin. Infect. Immun. 38, 424-433.

6. Anchor-Based Design of Improved Cholera Toxin and E. coli
Heat-Labile Enterotoxin Receptor Binding Antagonists that Display
Multiple Binding Modes. Chemistry & Biology, 2002, Vol. 9,
215-224, February.

7. Merritt E. A., and W. G. J. Hol, Curr. Opin. Struct. Biol. 5§,
165-171(1995).

8. Fan Erkang *, Ethan A Merritt*, Christophe LMJ Verlinde* and
Wim GJ Hol*{ABS toxins: structures and inhibitor design Current
Opinion in Sructural Biology 2000, 10:680—686.

9. Lencer W. 1., CConstable, More S., Joblin M. G. g, Webb H. M., S.
Ruston, J. Madara L., T. R. Hirst, and R. K. Hp;,es, J. Biol. Chem.
131, 951-962 (1995).

126



10.

1.

12.

13.

14.

15.

16.
17.

18.

19.

Hirst T. R., in Bacteral toxins & virulence factors in disease (Moss, J.,
Vaughan, M., Igleweski, B., and Yu, Eds.)pp 123-184, Marcel Dekker,
New York (1995).

C. A. King, and W.E. Van Henyningen, J. Infect. Dis. 127,
639-647(1973).

R. A. Finkelstein, M. Boesman, S. H. Neoh, M. K. LaRue, and R.
Delaney, J. Immunol. 113, 145-150 (1974).

S. Kassis, J. Hagmann, P. H. Fishman, P. P. Chang, and J. Moss, J.
Biol. Chem. 257, 12148-12152 (1982).

P. I. H. Bastiaens, I. V. Majoul, P. J. Verveer, H. D. Soling, and T.
M.Jovin, EMBO J. 15, 4246-4253 (1996).
http://textbookofbacteriology.net/cholera.html Todar's Online
Textbook of Bacteriology Vibrio cholerae and Asiatic Cholera, 2005

Kenneth Todar University ofWisconsin-Madison Department of
Bacteriology.

M. Field, Arch. Surg. 1993, 128, 273-278.

B.Hovey T., Verlinde C. L. M. J., Merritt E. A., Hol W. G. J. (1999).
Structurebased discovery of a pore-binding ligand: towards assembly

inhibitors of choleraand related AB5 toxins. J. Mol. Biol. 1999, 285,
1169-1178.

BATH LY o St P A 4 - RF - Mary J. Mycek Richard A.
Harvey Pameia C. Champe & 3z ] 1! %<4+ 2004, P. 235-246 -

[jaz Ahmad, Sarfraz Ahmad Nawaz, Nighat Afza, Abdul Malik, Itrat
Fatima, Sher Bahadar Khan, Manzoor Ajhmad, and Muhammad Igbal

Choudhary. Isolation of Onosmins A and B, Lipoxygenase Inhibitors

127



20.

21.

22.

23.

24.

25.

26.

27.

form Omosma hispida. Chem. Pharm. Bull.2005, 53(8) 907-910.
Hiroyuki Asakawa, Eiko Imamiya and Yukihiko Hamuro.Chemistry
of Salicylic acid and Anthranilic Acid. III. Hypoglycemic Screen
Tests fo rSalicylic and Anthranili cAcid Derivatives. Chem. Pharm.
Bull. 1979, 27(6) 1468-1472.

Vibha B. Oza, H. Michael Petrassi, Hams E. Purkey and Jeffery W.
Kelly.Synthesis and Evaluation of Anthranilic acid-Baxed
Transthyretin Amyloid Fibril Inhibitors. Bioorganic & Medicinal
Chemistry Letters9 (1999) 1-6.

Masaichi Hasegawa, Kazuya Takenouchi, Katsushi Takahashi,
Takahiro Takeuchi, Keiji Komoriya, Yasuhide Uejima, and Takashi
Kamimura. Novel Naphthalene Derivatives as Inhibitors of Human
Immunoglobulin E Antibody Production. J. Med. Chem. 1997, 40,
395-407.

V. JAGODIC and M.J. HERAK. Synthesi and Physical Properties of
a Novel Aminophosphonic acid as an Extracting Agent for Metls. J.
inorg. Nucl. Chem., 1970, Vol. 32, pp.1323.

FWLE o RmF CMEB oK I FEEREL A EFT HREF
1997, P. 366-372 -

Pretorius J.C. Current Medicinal Chemisry-Anti-Infective Agent
Volume 2, Number 4, December 2003 , pp. 335-353(19)

R. Catgherine, E. 2004, Flavonoids and isoflavones: absorption ,
meta bolisn, and bioactivity, Free Radical Biology and Medicine,
2004, 36 (7), 827-828.

Ming, L.; Xiuwen, H.; Biao, Y.; Synthesis of quercetin 3-O-(2"-

128



28.

29.

30.

31.

32.

33.

34.

35.

galloyl-a-L-arabinopyranoside. Tetrahedron Lett. 2002, 43, 9467-70.
Wang, Y.; Li, L.; Wang, Q.; Li, Y. An improved phase transfer
catalyzed synthetic method for ononin and rothindin. Synth. Commun.
2001, 31(22), 3423-7.

Toshihiro, K.; Takayuki, K.; Shigeru, M.; Shingo, S.; Jun-ichi,
O.;Synthesis of 8-C-glucosylflavones. Carbohydr. Res. 2001, ,
334,183-93.

Kin-ichi, O.; Tadao, K.; Total Synthesis of Flavocommelin, a
Component of the Blue Superamolecular Pigment from Commelina
communis, on the Basis of Direct 6-C-Glycosylation of Flavan. J.
Org. Chem. 2004, 31, 5240-46.

Fiona Melvin, Alan McNeill, Peter J. F. Henderson and Richard B.

Herbert. The Improved Synthesis of /3 -D-Glucuronides using

TEMPO. Tetrahedron Letter. 1999, 1201-1202.
Carbonydrate-substituted phosphines as new ligand for two-phase
catalysis-synthesis and application. M. Belle et al, Jurgen G. E.
Krauter, Alexander Zapf, Sandra Bogdanovic. Catalysis Today 1999,
48, 279-290.

Debaraj Mukherjee, Pradip Kumar Ray andUday Sankar Chowdhury.
Synthesis of glycosides via indium (III) chloride mediated activation
of glycosyl halide in neutral condition. Tetrahedron. 2001, 57,
7701-7704.

S.A. Berson and RS. Yalow, “Iodoinisulin Used to Determine

Specific Activity of lodine-131” Science, 8:152(3719):205-7, 1966.

2R MBS B AL RATRAZ Y B2 B F T

129



36.

37.

38.

B s AL~ 0 1998 -

THOMAS WALLE. ABSORPTION AND METABOLISM OF
FLAVONOIDS Free Radical Biology & Medicine, Vol. 36, No. 7, pp.
829 — 837, 2004

Jonh B. Christensen. Improved Preparation of 4-chloromethyl phenyl
acetate. Oppi Briefs. 1994, Vol 26, No. 4, (471-2)

Wendy E. M. Claudia R., Hol W. G. J. & Christophe L.M. J.
Structure-based exploration of the ganglioside GM 1binding Site of
Esherichia coli heat-labile enterotoxin and cholera toxin for the

discovery of receptor antagonist. Biochemistry, 1999, 28, 5684-5692.

130



(1) 4

O

WMD20060504 30-Aug-2006
PLATFORMII ug:dséﬁ
7 L 034) can
WMD? 1 0.034) 2.95e5

100
137.2
1721
5 6
o
Il 7
HE—C—0
g 8 4 1
3
HyCO 2
10
%
174.1
65.2
51.2 772
% 63,2 8.2 94.2 1383
2 66.2
53.2 2 105,14 wr B m"; .
3 (S‘H W ' ‘ 135.2 |[139.2 175.1 16,
ol '.t'.i b "mhu’""' S ORI | .1 1| SEP—L ey Dale
40 50 so nn 120 130 140 1%0 | 160 | 170 | 180 190 | 200 210 230 | 230 240 250

] 3-1 MS ( EIMS ) spectrum of compound 3

131



100
%T |
75—
50—
25—
0— O_CH3
-251 Cl >:O
] HsC
= TSR SN
3500 3000 2500 2000 1750 1500 1250 1000 750 500
2 1l/cm
i8] 3-2 IR (KBr ) spectrum of compound 3
25883 o 2 © 2
= SS;ZEE e 3 p:
\ | |
W
5 6
| o T\
HaC—C—0O
’e & _"\>—,/' cl
3 2
HaCO
10
7-CHz 10-OCH3 9-CH3
Hz
Hg
H5.'I
N
]
|
- _ ____.il’l.{h__ N 9 N S | W B
Il J J I
. :"%!3 I I%1 ol
P a5 5 8] 8
:J. Ia."‘ - r"1| m|
b & & P H !

B 3-3 "H-NMR (DMSO-ds, 200MHz) spectrum of compound 3

132



o 6 5§
I 7
HiC—C—0—
9 8 4 ¢l
Heo 2 3
10
9
N g s el Yoo ¥ i POROPUITIRRIIPN WP Ve S DSOS SRR,
"pa 5 ] 125 100 75 0 = 0

(20070514 06-Jun-2007
IPLATFORMII 08:17:09
WMD25 13 (0.198) Scan El+
100 T 1051 d.lse,ﬁ.|
51.2
197.1
65.0
[
H
i 919 106.3
— C13H11NO

i Mol. Wt.: 197.23
[ ) ' 107.3 0. 1672 199.2

| . | " T Dafe
| "Ts0 T 7s o 133 130 195 200 25 230 375 300 335 330 375 400 435 430 475 SO0 Sis 50§75 60 635 630

] 13-1 MS spectrum of compound 13

133



ZT

3344.57—

J

1
1656.85—

1598.99—
1448.54
1321.24—

1438.90~"

T T T T | T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T T T T | T
3500 3000 2500 2000 1750 1500 1250 1000 750 500
2 l/cm

B8] 13-2 IR spectrum of compound 13

10.213
32
2.456

be—
—
I
i
il
a4
@)

B 13-3 '"H-NMR (DMSO- ds, 200MHz) spectrum of compound 13

134

0 ppm



166.01

ZT

LT kel

T T
190 180 170

[20070518
PLATFORMII 08:20:44 |
|WMD26 2 (0.042) S S |
100+ oA 9.2605|
‘ 76.2
F
H
N O
%
104.2
NO,
83.1
C13HgFN,03
752 Mol. Wt.: 260.22
50.2 "%
260.1
[ 57.1) [92.2
110.1 1513
134.1 Vi
L 152.3
VIR Y il 1852 2131 27 [ e .
S0 75 100 135 130 195 200 235 3% 295 300 335 380 395 ab0 435 4l 415 00 535 530 515 600 635 630

B] 14-1 MS spectrum of compound 14

135



100
%T

1
3062.96—
2864.29—

1610.56—

1660.71~
1519.91~_

3271.27—
1498.69~"

1354.03—

" H
] ©/N 0
-25—: 5\Noz

4000 3000 2000 1500 1000 750 500
2 1/cm

B] 14-2 IR spectrum of compound 14

1H 20070518-1-1 in DMSO wmd044

3.338
16

Sor
g -4
_.UI-..l wom AP AL
]
—_—T T ppm T T T T
7.8 ppm i 6.9 7.0 7.1 1.2 7 -

136



B 14-3 '"H-NMR (DMSO- ds, 200MHz) spectrum of compound 14
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B 16-3 '"H-NMR (DMSO- ds, 200MHz) spectrum of compound 16
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§) 26-2 'H-NMR (DMSO- ds, 200MHz) spectrum of compound 26
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® 27-1 '"H-NMR (DMSO- ds, 200MHz) spectrum of compound 27
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B 36-2 "H-NMR (DMSO- ds, 200MHz) spectrum of compound 36
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B 42-2 "C-NMR (DMSO- ds, 200MHz) spectrum of compound 42
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Bl 50-3 PC-NMR (DMSO- dg, 200MHz) spectrum of compound 50
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B 51-3 '"H-NMR (DMSO- dg, 200MHz) spectrum of compound 51
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®] 51-5'C-DEPT (DMSO- dg, 200MHz) spectrum of compound 51
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] 52-2 IR spectrum of compound 52
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B 52-4 "C-NMR (DMSO- ds, 200MHz) spectrum of compound 52
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15 N-(2-methylphenyl)-3-nitrobenzamide 20070522
16 N-(2-ethylphenyl)-3-nitrobenzamide 20070520
17 N-(2-methoxy-phenyl)- 3-nitrobenzamide 20070517
18 ethyl 2-(benzamido)benzoate 20070511
19 ethyl 2-(4-methoxy-benzamido)benzoate 20070601
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25 Methyl 3-methoxy salicylate(wmd007) 20060216
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34 2-[(4-Acetoxy-3-methoxy)benzyloxy] benzoic acid(wmd022) | 20061012
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36 5-methoxy 2-[(4-Acetoxy-3- methoxy)benzyloxy|benzoic acid | 20061118
37 6-methoxy 2-[(4-Acetoxy-3-methoxy benzyloxy)|benzoic acid | 20061119
38 Methyl 2-(4-acetoxy-3-methoxy benzyloxy)4-methoxy 20061207
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49 2-(o-D-acetyl-Glucose) benzoic acid 20061212
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51 2-(a-D-acetylglucose)-5-methoxy benzoic acid(wmd030) 20061215
52 2-(a-D-acetyl-Glucose)-6-methoxy benzoic acid(wmd029) 20061216
53 2-[(3-methoxy benzylamino-4-a-acetyl-Glucose)] benzoic 20070214

acid(wmdo034)
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